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Exercise 1.1 


@Q1. ‘Find the order of the following matrices. 


asl | bel | c=[2 4], 


4 a od 
D= /0j, E=15 e|, F= [2], 
6 ¢ ff 
23 0 
23 4 
G@=|1 2 3), H= 
1 0 6 
2 4 5 
Solution: 
Order of the Matrix: 


The number of rows and columns in a Matrix specifies its order. 


Ans. {i) Motrix Ahas two rows and two columns 
So, its order = number of rows x number of columns = 2-by-2. 


Ans. {iij) Matrix B has two rows and two columns 


So, its order = number of rows x number of columns = 2-by-2. 


Ans. (iii) = Motrix C has one row and two columns 
So, its order = number of rows x number of columns = 1-by-2. 


Ans. {iv) Maotrix D has three rows and one column 
So, its order = number of rows x number of columns = 3-by-1. 


Ans. {¥) Matrix E has three rows and two columns 
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So, its order = number of rows x number of columns = 3-by-2. 


Ans. (vi) Matrix F has one row and one column 
So, its order = number of rows x number of columns = 1-by-1. 


Ans. (vii) Motrix G has three rows and three columns 
So, its order = number of rows x number of columns = 3-by-3. 


Ans. (viii) Matrix A has two rows and three columns 
So, its order = number of rows x number of columns = 2-by-3. 


@2. Which of the following matrices are equal? 
A=[3], B=[3 5], c =[5—2], 


D=[5 3] ap } 


Solution: 

Solving C 
C= [5-2] 
C= [3] 


Solving G 
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Solving | 


l= [3 3+2] 


l= [3 5] 


Solving J 


jz 2+2 2-2 
2+4 240 


Now 
Matrices are said to be equal if 


(i) They are of same order 
(ii) Their cormesponding values are equal 


So, according to this definition 

Ans. (a) Motrices A andC are equal, A=C. 
(b) Matrices B and | are equal, B =I. 
{c) Matrices E, H and J ore equal, E=H= J. 
(d} Matrices F and G are equal, F=G. 


Q3. ‘Find the values of a, b, c, and d which satisfy the 
matrix equation. 


ate a+2b|_ a 7 
e-l 447-6 3 2d 
Solution: 


ate a+2b 0 -—7 
AS, = 
c-l 4d-6 3 2a 
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Exercise 1.2 


@1. From the following matrices, identify unit matrices, row matrices, 
column matrices and null matrices. 


4 
0 0 

A= B= = 
Ga aed, ela 

6 

1 Q i 

ak ' E= [0], F=16 

4 

Solution: 


Matrix A is a null matrix (because all its entries cre zero) 
Matrix B is c row matrix (because it has only one row). 
Matrix C is a column matrix {because it has only one column}. 


Matrix D is a unit matrix {because its diagonal entries are 1 and 
non-diagoncal entries are 0}. 


Matrix E is a null matrix (because all its entries are Q). 
Matrix F is a column matrix {because it has only one column). 


Q@2. From the following matrices, identify 


(a) Square matrices (b} Rectangular matices 
(c) Row matrices (d} Column matrices 
fe) Identity matrices (f} Null matrices 
-§ 2 7 ? 6 —-4 

a ke ; i}: m jo} i) E Hl} 
oe 1 2 

{iv) | | (vy) 3 4]. vl} [3 10 —I], 
_— 5 6 
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l 1 2 3 a0 
( vii} Ol, {vill} }-1 2 0 (Ix} a 0 

0 0 0 1 a 0 
Solution: 


{a) ili), {iv) and {viii) are square matrices because the 
number of rows cre equal to number of columns. 


{b) (ij. (ii). (v}. (vi} {vii), (ix) cre rectangular matrices because their rows and 
columns are not equcl. 


{c} (vi) is drow matrix because if has only one row. 
{d) ii} and (vii) are column matrices because they have only one column. 


{e} = [iv} is an identity matrix as well because its diagonal elements are “1” 
and all non-diagonal elements are zero. 


(Ff) (ix) is G null matrix because its each entry is zero. 


Q3. From the following matrices identify dlagonal, scalar and unt (identity) 


matrices. 
2 0 
B= : 


a-|" 
0 4 
ef ‘| 
oO 1+ 


De |; 4 
0 0 
Solution: 

Matrix Ais a scalar matrix (because its diagonal entries are same). 


Matrix B is a diagonal matrix {because its diagonal entries are non-zero and 
non-diagonal entities are zero). 


Matrix C is an identity matrix (because its diagonal entries are 1). 


Matrix D is a diagonal matrix {because its one diagonal entry is non-zero and 
non-diagonal entities cre zero). 


Matrix E is a scolar matrix (because its diagonal entries are same). 
FE = 5-3 0 
oO I1+1 


El 
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(Note that all the matrices A, B, C, D and E are diagonal matrices because 
they have ct least one non-zero diagonal entry and all their non-diagoncl 
entries are zero. 


Scalar and unit matrices cre further types of diagonal matrices.) 


Q4._ ‘Find negative of matrices A, B, C, D and E when: 


A=/0], B= it cals I 
2 1 aoe 
-] 
D= 3 | c= } -5 
4 § 2-3 
Solution: 


Negctive of a matrix is obtained by inverting (changing) 
the signs of all its entries. 


So, 
a a 
{i) -A= {0 {ii) —B |" E| 
] 
2 6 ee 
fii) -C -|" : : {iv) -D= ° i 


-| %$ 
o =f] 


Q@5. ‘Find the transpose of each of the following matrices: 


0 1 2 
A=i1 |, B=[5 1 6], Ca|2 -11, 

2 3 0 
p=|2 3]. pel | pel! 2 

Q 5 -4 § oe 
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Exercise 1.3 


@1. Which of the following matrices are conformable for addition? 
ae | 3 a 
a-[2 1] Peete al 
1 -2 
3 2 
2+1 -l O 
b=|s el 2} F=list —4 
342 2+1 
Solution: 
Solving D 
p= |7s)] 
3 
D= 
z 
Solving F 
3 2 
F=+l+] —-4 
342 2+1 
3 2 
F=}2 +4 
a 
Now 


Matrices of same order are conformable for addition. 


So, according to this definition; 


Mathematics 


{i) Matrices A and E are conformable for addition (because both have order 


2-by-2). 
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{ii) Matrices B and D are confermable for addition (because both have order 


1-by-1). 
{iii} Matrices C and F are conformable for addition {because both have order 


3-by-2). 


Q2. Find the additive inverse of following matrices. 


24 ce 4 
al" i: B=/2 -l1 31, c= 4] 
32 i 
1 0 
1 0 B 1 
=|-3 -2|, E= 0 1f F= 
2 1 “1 2 
Solution: 
The additive inverse of a matrix is obtained by changing the sign of 
each entry. 


So, according to the definition; 


cy a 
(i) Additive inverse of A=-A= | 


2 -iI 
-1 0 1 
{ii} Additive inverse of B=-B=)-2 1 -3 
3 2 -l 
ee -4 
{iii) Additive inverse of C =-C= | a 
-1 0 
{iv) Additive inverse of D=-D=|3 2 
2 -l 
joel 4 -1 0 
{v) Additive inverse of E=-E= E 
- -l 
(vi) Additive inverse of F =-F= v3 
lL -2 
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Q3. if 
asl) | be). c=fi -1 2], p= |! ; | 
2 1 —] -1 0 2 
then find: 
1 1 —2 
{i} mf) i {ii) By (Ili) C+[-2 | 3] 
01 0 
{iv} p+() 0 ‘| {v) 24 {vl} €-1)B 
(vil} (-2)C (viii) 3D {Ix} 3¢€ 
Solution: 


a | 0 3 
So, At = 
ig | i i 
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Exercise 1.4 


@1. Which of the following product of matrices is conformable for 
multiplication? 


hE) 8 tks 
» Ee)  » fabey 


Solution: 
Two matrices are conformable for multiplication if the numbers of 


columns of first matrix are equal to number of rows of second mathx. 


$o, according to this definition: 


{i) is conformable for multiplication (because the first matrix has two 


columns and second matrix has same number of rows). 


{ii} is conformable for multiplication (because the first matrix has two 


columns and second matrix has same number of rows). 


{iii} is not conformable for multiplication (because the first matrix has just 


one column and second matrix has two rows). 


{iv) is conformable for multiplication (because the first matrix has just two 


columns and second matrix has the same number of rows}. 
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{¥) is conformable for multiplication (because the first matrix has three 


columns and second matrix has same number of rows). 


ame[ th elf 


find (1} AB (ii) BA (If possible) 
Solution: 


(i) AB 


fohE 
3x6+0x5 
7 ree 


= [el 
fl 


So, AB = | 


(iil) BA 
BA is not possible {because number of columns of B is 


Not equal to number of rows of A} 


Q3. ‘Find the following products 


5 


® f a4 4] a a * 
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(ii) [3 of (iv) [6 “0 
ofa] valy 
Solution: 
a (fi a4] 

[1x4+2x0] 

[4+] 

[4] 


so, [I ai = [4] 


© aly 
[e54+2«(-4)] 
[5-8] 
3 


so. [ll al ° = [53] 


qi) = [-3 of 
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Exercise 1.5 


@1. ‘Find the determinant of the following mattices. 


-1 1 1 3 
(i) asl | {ii) o| 


_[3 2 3/32 
(ill) c=}; {iv) D k | 


Solution: 
-1 1 
i A= 
@ | 4 
Determinant of matrix Ais calculated as: 
-} 1 
|A| =detA= = {-1}x0-2x] 
2 0 


|A| =0-2=-2 


Determinant of matrix Bis calculated as: 
|B| = det B= a = 1x{[-2)-3x2 
2-2 


|B] =-2-6=-8 


ce 
fii) C= 3 | 


Determinant of matrix C is calculated as: 
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Ic| = det c=) \- 3x2-2x3 


Ic] =6-6=0 


ca 
{iv) =| , 


Determinant of matrix D is caicvulated as: 


ID =detD =| ‘l- 3x4-2x1 


|p] =12-2=10 


Q2. Find which of the following matrices are singular 


or non-singular? 


_|3 6 _[4 1 
{i) A= ; i {ii} B= 3 | 
7 -9 5 -10 
fii) C= i ‘ | (iv) D= E | 
Solution: 


A matric is said to be singular if its determinant is equal to zero. i.e., |A|=0 


[26 
0 aff 


Determinant of matrix Ais calculated as: 


|A| = det A=[> | =3x4-2x6 
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|A| =12-12=0 


As, determinant of A is equal to zero so, A is a singular matrix. 


4 1 
(ii) ae | 


Determinant of matrix B is calculated as: 
4 | 

p| =derB= | |- 4x2-1x3 
3 2 


IB] =8-3=5%0 


As, determinant of B is not equal to zero so, B is a not a singular matrix. 


7 9 
(iii) c=|? :| 


Determinant of matrix C is calculated as: 
lc] =detc= ; at 7x5-3x (-9) 


IC] =35+27=462+4 0 


As, determinant of C is not equal to zero so, C is a not a singular matrix. 


5 -10 
(iv) =| * a 


Determinant of matrix D is calculated as: 


pi =detp={ > = 5x4-¢-10)x 6-2) 
| 
ID] = 20-20=0 
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Exercise 1.6 


@1. Use matrices, if possible, to solve the following systems of linear 
equations by: 


(i} the matrix Inversion method 


(l} the Cramer's rule 


(i) 2x-2y=4 (ii) 2xty=3 
3x + 2y=6 6x + Sy =1 
(iii) 4x+2y=8 {iv) 3x-2y=-é 
3x-y=-1 §x -— 2y = -10 
{v) 3x-2y=4 (vi) 4x+y=?7 
-4x + dy =7 -3x-y =-5 
(vil) 2x-2y=4 {vill} 3x-4y=4 
-5x — 2y = -10 x+2y=8 


{i) Solution by Matrix Inversion Method: 


{i) 2x-2y=4 
3x+2y=6 


Ball) te 


2 -2 
The coefficient matrix M = ; | is non-singular because 


2 
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X=2 5 
{ii) 2x+y=3 
6x + Sy =1 
Step 1 


Step 2 


2 1 
The coefficient matrix M = | | is non-singular because 


4 
— Adi M 
a” b 


a 2 2414 
10}-3 2]\6 
1 
10) -3x4+2x6 


vl 
ler 
| 


1 | 20 
10| 0 


sew 


H 


n 


det M = ; ° 2x5-1x6 = 10-6=4z0 
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Step 3 


le of 


b) = at | 


© Wah 


1 


alts 


Leia 


(iii) 4x+2y=8 
3x- y=-1 
Step 1 


Step 2 


4 2 
The coefficient matrix M = b | is non-singular because 


—] 


4 2 
det M = ; - 4x(-1)-2x3 = -4-6=- 10290 


Step 3 
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1) 5x3+(-1)x1 
4| -6x34+2x1 
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Review Exercise 


@1. Select the conect answer in each of the following. 


(i) The order of matrix [2 1] Is ............ 


(a) 2-by-1 (b) = 1-by-2 

(c) =1-by-1 (d) 2-by-2 
{ii) ia H| Is called ............ matrix. 

(a) zero (b) unit 

(b) scalar {d) singular 


(iii) Whichis order of square matrix............ 


(a) 2-by-2 {b) = 1-by-2 

(c) 2-by-1 {d) 3-by-2 
2 1 
{iv) Order of transpose of |}d 1 
ae 

(a) 3-by-2 (b) 2-by-3 

(c) 1-by-3 {d) 3-by-1 


4 
{¥)  Adjolnt of k 4| HE ivescundecve 
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{vi) Product of [x 5 | Is 


(a) [2x+y] 


c) [2x = y] 


2 6 
(vil) It i : 


(a) 9 


(viii) Wx4{ 9 HH 
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01 


(b) 


(d) 


(b) 
(d) 


= 0, then xis equal to...a = ............ 


(b) 
(d) 


{lila 


(vii) a 


[x-2y] 


[x+2y] 


| then X Is equal fo............ 


(b) 
(d) | 


Mathematics 


(iv) b 


(viii) d 
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Q2. Complete the following: 


0 0 
{i) | is called ............ matrix. 
0 0 
1 O|. . 
{ii) F 1 is called ............ matrix. 


1 -2 
(iii) Additive inverse of I | BS Vciernosts 


{iv) = In matrix multiplication, in general, AB ............ BA. 


{¥) Matrix A +B may be found if order of A and Bis ............ 


(vi) Amioatrixis called .......... matrix if number of rows and columns are 
equol. 
Answers: 
i) Null ii) Unit = 
(i) Nu (ii) Uni cn] 4 
0 1 
(iv) + (v} Same (vi) Square 


Q3. It i : | = ies | then find a and b. 
6 #&-1 6 2 
Solution: 
By comparing the corresponding elements, we get 
a+3=-3 
a=-3-3=-6 


a=-6 Answer 


and b-l=2 
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Exercise 1.3 


Which of the following are conformable for addition? 


Q.1 
2 1 3 
A= B= 
-1 3 1 
1 O 
24+1 
C=|2 -l]|, D= 
3 
1 -2 
3 2 
-1 0 
E= , F=| 141 —-4 
I. 22: 
[3+2 2+1| 
Solution: 


In the above matrices following matrices are suitable for addition. 


A and E are conformable for addition because their order is same and both are square 


B and D are conformable for addition because the order is same i.e. they have two rows 
and 1 Columns and both are rectangular matrices. 


C and F are conformable for addition because their order is same 1.e. they have three 3 
rows and 2 columns and they are a rectangular matrix. 


Find the additive inverse of the 


(i) 

matrix. 
(ii) 
(iii) 
Q.2 

following matrices: 
(1) we 2 4 

—2 | 

Solution: 


Additive inverse of a matrix is 
negative matrix. 


2 4). 

A= 18 

oy 51 

is Ae all 

—A-=-— = 
SPT |: 

[2 -4] 

| 2 =I] 

[WEBSITE: WWW. FREEILM.COM]| 


(2) 


Solution: B= 


Its additive inverse is 


| 3 


~B=-| +2 


43 


=ihy 33 
ao i 


-l1 3 


<> ‘ai 


— 
| 
1) 
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ri n c 
Oe ahs spe 
eles. -1 2 
4 = = a 
Solution: C = Bele -1xl 
=5) = 
Fm ene |-1Ix-1 -1x V2) 
=O S5 = [- 7 
ie —1x-2| me -V3-1 
The additive inverse is | 1 —J2 | 
aA 
—-C= 
2 
65: FHS | ORAS 
rl 607 ; Sie eye iol? 
4 D=|-3 -2 [1 2 3 
4) C=[1 -1 2], D= ; 
|2 14 -1 0 2| 
l 0 | then find. 
Solution: D=|-3 —2 
2. a | 
The additive inverse is / Fes 1 1 
PaO) i] Sie OO () 11 
Dao) 23. 22 Slaw ae 11 
l2 1 xo, Sta | Solution: A + i: 
fh ) 2061 =l.2 
As A = 
—D=/|3 2 2 1 
=. a | 1 1 
? - So, A + 
11 
1 0 = 
(8) E- ai ee 
i he Be A 
Solution: E = 0 The order of matrix A and the given 
° 1 matrix order is same. So, they can be 
The additive inverse of the given matrix 1s: added easily. = 
pi PE -O] 2 [Shek are 
0 1} [-1x0 -Ix1, sea ast 
ef 0 | a 0 3 
Ae Mane 8 “iliae 2 
Go we -2 
rs, ii Br 
_] V2 | (ii) 3 
V3 1 2 
Solution: F = Solution: B + 
tt <2 3 
ele . . 1 
Its additive inverse is ea oe ; 
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—2 
So, B + 
3 
1 —2 
= + 
-l 3 


The order of both above matrices are 
same, so, they can be easily added. 


[1+ (-2)]_/1 =) 
ae | +3 | 
_[-l 
le 

(iii) C+ [-2 1 3] 


Solution: C + [-2 1 3] 

AsC = fl -1 2] 

So, C + [-2 1 3] 

=[1 -1 2]+[-2 1 3] 

Their orders are same so they can added 
=[1+(-2) -1+(1) 2+3] 
=[1-2 -1+1 5] 
=[-1 0 5] 


(iv) D+ 


Solution: D + 


© 
— 


As D = 


So, D + 


3 0 1 01 
+ 
eed Oe 2a ae Oe sd 


Their orders are same. So, they can be 
added. 


1 1+0 241 3+0] 
142 0+0 2+1) 


F 
3 | 


3 
0 


(v) 2A 
Solution: 24 
-1 2 


pa | 


As A= 


So, 2A 


(vi) (-1)B 
Solution: (—1)B 


1 
-1 
So, (-1)B 

=(-I)| 4 
[(-1)x 1 | 
(-)x(-1)] 
-1 

1 


As B= 


(vii) (-2)C 
Solution: (—2)C 
AsC=[l -1 2| 
So, (-2) C 


=(-2)x[1 -1 2] 


=[-2 2 -4] 


(viii) 3D 
Solution: 3D 

Pia 2 33] 
[-1 0 2] 


As D= 


So, 3D 
t 2e3 


Or 22 
3x2 3x3] 
3x0 3x2 | 
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2-1) 2x2] 
2x2 


=[(-2)0) (2)(-1) (2)Q), 


2x1 | 
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cicece (ii) [2 3 1+([1 © 2]-[2 2 2]) 
[3.0 6 
- - Solution: 

=[2 3 1]+[1-2 0-2 2-2] 

(ix) 3C =[2 3 1j+[-1 -2 0] 


Solution: 3C 


AsC=[l -1 2] =[2-1 3-2 1-0] 


So, 3C =[1 1 ]J 
=(3)x[1 -1 2] 
=[3x1 3x-1 3x2] 
=[3 -3 6] FA 2: v8 | 
(iv) |-1 -1 -1]+/2 2 2 
O2 al 2a), ks | 


Q.4 Perform the indicated operations 


and simplify the following: Solution: _ 
i> $2e 3 111 
Seg s)he) D> D> 29 
[1 O] [O 2 1 1 
(i) e e Qs >. She Be | ese 3° 3 
|O 1} [3 0 1 0 ee. "Qe eee 
; 1 0}. | 2 1 1 =|-1+2 -14+2 -1+2 
Solution: + + 
0 1] |3 0 1 0 |3+0 142 2-1] 
[1+0 04+2] [1 1 Roe 23° oA] 
= + 
[0+3 140] |1 0 =|1 1 1 
t 2)" ae-4 3 4 § 
_ + a a 
Sh Dis 
=i fia ee] 
~([34+1 140) 12 3) f1 0 -2 
Bee (v) De 28. Tikal ae al 
4 ] a. O41. Do ef 
Solution: 7 
a 1 0 GO: 2) iid [1 2 3 1 0 2] 
(ii) + — 
0 1 3 0] |1 0 ND Be AEN. ah 8 
Solution: a. 3D 62. Oy <1 
xis Piha” Meat Picci “oer Beary 
0 1 3 0] |1 +O LN spawe ghee Speb 
alee 4 oe ae | 3+0 142 2-1] 
0 1 3-1 0-0 | Poo 7 
ie ot | 
x“ =|0 2 1 
eget. a 33 1 
_[1-1 041 . 7 
~(0+2 140] 
fol 
Ds 
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1 2] [2 1 11 ro 2 3) 
(vi) + + 
0 1] |1 0 11 =|2 1 4 
Solution: - ; 702 
_fit2 2+] 1 1 7 ALEC HCA 
“lor 10] "| 1 Honceipnoved 
= + 
1 1) /1 1 
341 341] 
= (ii) A+B=B+A 
Lbs Teed | Solution: 4+ 8=B8+A 
= L.H.S = A+B 
leas, R.H.S =BtA 
LHS= A+B 
rr 3 Te 3 at 
Q.5  Forthe matrices 4=|2 3 11, =|2 3 Tj+}2 —2 2 
ese [1 -1 0] [3 1 3 
ae 1+] 2-1 4341] 
B-|2 -2 2/and =| 949 3-2 1+2 
at [+3 ; —1+1 0+3 | 
-1 0 0 26 BA 
C-|0 2 3], verify the =|4 1 3 
i 9 [4 0 3] 
following rules: RHS= Bt+A 
1-1 1] f1 2 3 
(i)  A+C=C+A 22 Oy DOR a: I 
Solutions: 
LHS =A+C 13 1 3] [3 -1 0| 
a 1+] -14+2 1+3] 
: , =e) 243 2+1 
1 2 3) |-1 0 0 343 1-1 3-0 
=|2 3 1|+/0 2 3 ai 
fl -1 of [1 1 2] Ale a 
[1-1 2+0 3+0 | 
=|2+0 3-2 143 Bee Oa 
1+1 -1+1 0+2 A+B=B+A 
r : 7 Hence proved 
ee LHS=RHS 
=).2? esd 
2) 02D 
~  RHS=C+A (iii) B+C=C+B 
‘10 0 Je Ye 3a Solution: B+C=C+B 
LHS =B+C 
“he. ce ae RHS=C+B 
Leb be 22) LP. ot 0. L.H.S =B+C 
[-1+1 0+2 0+3) (ie eae an ee 
=| 0+2 =243 341 - | 
1+1 11 2-0 sles ENE aoe: aes 
- (eae ees 
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(iv) 


Solution: 4+(B+A)=2A+B 


Hence proved 


A+(B+A)=2A+B 


L.H.S = A+ (B+A) 
R.H.S =2A+B 
L.H.S= A+ (B+A) 


2 3 =a 
3 1 2 a Oh 
=)" 3 1 3 
Or 3) ies Ae 
3 1/414 1 3 
-1 0}] [4 0 3] 
3 «7 

4 4 

-1 3 
R.H.S=2A+B 
Oy 3) eae a] 
3 Leh 2a? 
-1 0] [3 1 3) 
4 6] [1 -1 11 
6. Bile D207 D 
—2 0] [3 1 3] 
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(v) 


a: 7 
4 4 


=). <3 
L.H.S =R.H 


S 


A+ (B+A) =2A+B 


Hence prov 


ed 


(C-B)+A=C+(A+B) 


Solution: (C-B)+A=C+(A+B) 
LHS =(C-B)+A 


1 


a 


(vi) 


RHS=CtHA-B) 


LHS =(C-B)+A 


0 0 1 


—l 


2. 4S 26 ae 


1 
0 
0 -l 
3 
3 


-l1 -l 


RHS= C+ (A-B) 
0 0 {22 


—2 3/4 


3 
—l 


2-3 
1 2) ()1 


-] 


LHS=RHS 
(C-B)+A=C+ (A-B) 


Hence prov 


ed 


1 1 2 3] 
Pel Br 1c 
3 1 -1 0 
3 

1 

01 

3 -1 1] 
{ia| 2a: B 
0 1 3] 
37 

=| 

=3)| 


2A+B=A+(A+B) 


Solution: 24+ B= 


L.H.S = 2A4 
R.HLS = At 


+B 
(A+B) 


LHS= 2A+B 
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2 3 -1 1 
= 92 1/2): 298 <2 
1 -1 0] [3 1 3) 
[2 4 -1 1] 
= 6 5) 22 


Hence proved 


(vii) (C-B)-A=(C-A)-B 


Solution: (C-B)-A=(C-A)-B 


L.H.S =(C-B)-A 
RHS=(C-A)-B 
LHS= (C-B) — A 


ah. i LHS=RHS 


ae?) (C-B)-A=(C-A)-B 


1 3 Hence proved 


(viii) (4+B)+C=A4 


(B+C) 


Solution: (A+B) + C = A+ (B+C) 


L.H.S = (A+B) 
RHS=A+(B 


LHS= (A+B) +C 
7a ae 
SWS Be GD a9 
2-03) BY, GI. 


D4 
-1 6 


[-1 0 O ie 23h 


2 
4 
4 0 3 1 1 
1 
4 
5 


ly 


=||0 -2 3/-|2 -2 2 
ede sae S2eNs eae Me 28 
[2 1 -1] [1 2 3] 
=|-2 0 1/-|2 3 1 
[-2 0 -1] |1 -1 0| 
3 -1 -4 
=|-4 3 0 
[-3 1 -1| 
RHS= (C-A) -B 
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= hh 23 Loe 
Se 3 TA 2 


C 
C) 


NO Re 
+ 
on 
! 
wp © 
Ww © 


RHS = A+ (B+C) 


1 —] 


3 -=1. 10 3 1 


II 
— 
Ww 
+ 

| 

oO 

| 
wp © 
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0 0 
Zicb |) Qs 2°33 
3 1 1 2 
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fl 1 4] (x) 24+2B=2(A+B) 
=|4 -1 6 Solution: 24+ 2B =2(A+B) 
oe 3 L.HS =2A+2B 
LHS=RHS R.H.S = 2(A + B) 
(A+B)+C=A+ (B+C) _ LHS=2A+2B ; 
Hence proved Lie 2. -1 1 
Soo. 3 1 ee) oo 8 
[1 -1 0 L: <3, 
[2 4 6] {2 2 2 
(ix) A+(B-C)=(A-C)+B eae 26h Pleat 2a A 
Solution: 4+(B-C)=(A-C)+B Bee? Oe]! Wer 2" 26 
L.H.S = A+ (B-C) [4 2 8] 
R.H.S =(A-C)+B Nie 5.0 
L.H.S = A+ (B-C) i. 
[1 2 3 be Sl: a) iPS 0: 08] Ea 
= + 
= 3 (> Se DO gO. 3B beet 
1-1. 0 3 1 i’ a 2 7 
. a) eee a eee 
Mi Sah foe a uh ele me 3 | 
S12) By SD. 02 Zl I+] 2-1 341 
1 -1 0 2 0 1 =|24+2 3-2 142 
Pa fae [143 1+1 0+3] 
-|4 3 0 2 14 
[3 -1 1] =2/4 1 3 
RHS= (A-C) +B [4 90 3) 
ie 223). ese 20% -1 1] [4 2 8] 
SS} Be Shs OF 0 Boh ee =|8 2 6 
Ve ie een Ps i. 23) 18 0 6 
LHS=RHS 
Mak B06 Ban) pp ay 2A+2B=2(A+B) 
Hence proved 
S909 340. 135/42) =o 2 
}1-1 -1-1 0-2] |3 1 3, 
r a ap 1-22 0 7 
2 3) jl -11 Q6 IfA= and B = 
212 SDDS 2D 34 3 8 
O29) |e a 3 _ __ find: 
z 7 7 (i) 3A-2B 
a Solution: 34-228 
ee ae a 1228 0 7 
3A —2B =3 =e) 
[3-1 1 3 4 -3 8 
L.HS=RHS 3-6 QO 14] 
A+ (B-C) = (A-C) +B = has, a@al lee 16| 


Hence proved 
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(ii) 2A’ —3B' 

Solution: 2.4‘ — 3B 

When we take transpose of any matrix we 
change rows into columns or columns into 


TOWS. 
aes 3 

ee 
eK = 

|7° 8 

1 3 0 -3 
2A' -3B' =2 =3 
2 4 78 
[2 6 0 -9] 
—[-4 8] [21 24] 
fs2 15 | 
~|-25 -16 
Q.7 If 
2 4 1 b 7 10 
2 +3 = 
3a g -4] |18 1 

Solution: 

2 4 1 b 7 10 
D 43 = 

| 3 a 8 4} /18 1 | 


4 8 3 3b 7 101 
|-6 2a "}o4 -12/ |18 1 
[7 84+3b 7 10 
18 2a+(-12)} |18 1 


8 +3b=10 (i) 
a= 121 (ii) 


By solving equation (ii) we get the value 
of a 


By solving equation (i) we get the value of 


8+ 3b=10 
3b= 10-8 
3b=2 
ee 
3 
1 2 1 1 
Q.8 If A= and B = 
0 1 2 0 
Then verify that 


(i) (A+B) =A4'+B" 
Solution: (A + By = Ai +B 
LHS=(A+B) 
RHS=A'+B! 
To solve L.H.S 
LH.S=(A+B) 


-({ 2] fl 1) 
=(A +B) = + 


0 1| |2 0 


t 


2: 3 
2 1 


x. 2] 
3 1 


RHH=(A+B) =) 


To solve R.H.S 


RHS=A'+B! 
ill 0 
24 
ell 2 
1 0 
1 0] [1 2 
RHS=A'+ Bt = i 
p) 1 0 
ie 2 
3.4 


L.H.S = R.H.S = (A+B)=A'+B' 
Hence Proved 


(ii) (A-BY =A4'—B' 
Solution: (A-B) = A’ — B’ 
LH.S =(A-B)! 


RHS=A'-B' 
LHS=(A-B)! 
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f SL S2) ide ely 
(A -B)' = = 
sla 12. 20 


0 1] 
= a 


1 1 


L.H.S=R.H.S 
(A-B)'=A‘-B! 
Hence proved 


(iii) A+A°is a symmetric 

Solution: 

A+A’is a symmetric 
To show that 4+A'‘ is symmetric, we will 
show that 


(4+ 4') =(4+4') 


T <2 1 
At+A= ai 
0 1 0 


2 
1 


2 
1 


1 
eS eo 


1 
2 


At+A'= 


NY NY & wp 


“ 


(Ata'y'=| 7 
2 


Dee 
2 2 
(A+A‘)'=(A+A‘) 
Hence Proved 
A+A!’ symmetric 
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(iv) A-—A’is askew symmetric 
Solution: A— A’ 
To show that A-A' is skew symmetric we 
will show that 

(A-AN (ACA) 


t 


rm Soe fo ee 
A-A'= - 
OF al E05 A 
ial 2 V(t. 20 
O! di) 2. a 
_[1-1 2-0] 
|O-2 1-1) 
gel ON 2 
A-A‘= 
-2 0 
-aty-| ° 21 
-2 0 
[0 -2 
2 0 
~ Por 2 
2 0 


(A-A‘)'=-(A-A‘) 
Hence proved 
A-— At is a skew symmetric 


(v)  8B+B'is asymmetric 
Solution: B +B’ 

The show that B+B'is symmetric we will 
show that 
(B+B') =(B+B') 

ae te ae 4 
B+B = + 
2 0 2 0 
1 1 1 
= + 
2 0 1 
P1+1 142) 
}2+1 0+0] 
2 3 


3 0 


B+B= 


me 
(B+B') = : 


2 3 
| 3 01 
(B+B') =(B+B') 
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Hence proved 
B + Bisa symmetric 


(vi) B-B' isaskew symmetric 
Solution: B— B’ 

To show that B — B'is skew symmetric, we 
will show that 


(BBY =-(B-B') 


in t 


Pa ee ee 
B-B- = 
[2 0] [2 0 
fi p 
eae 0 
ieee 12) 
~[2-1 0-0] 
£ Ont 
B-B- 
1 0 
(B ay |? 2] 
Wide 
ors" 
a a ee 
Oi =] 
1 0 


(B- By =-(B-B’) 
Hence proved 
B-B'is askew symmetric. 


Last Updated: September 2020 


Report any mistake at freeilm786@gmail.com 


[WEBSITE: WWW.FREEILM.COM] [EMAIL: FREEITLM786@GMAIL. com ]| 


[PAGE: 11 OF 11]| 


| WERS TTE <ul: .f REEILM. COM] 


[NOTES: 9TH MATHEMATICS - UNIT 1 - EXERCISE 1.4 SOLUTIONS] 


Exercise 1.4 


Q.1 Which of the following product of matrices if conformable for 
multiplication? 
(i) 1 -1}| -2 
1 
0 2] 3 
Yes, these matrices can be multiplied because number of columns of 1* matrix is equal to 
number of rows of 2™ matrix. 
(ii 1 S25 1] 
Il 
POs b -35| 
Yes, these matrices can be multiplied because number of columns of 1|* matrix is 
equal to number of rows of 274 matrix. 
(ii) 1 {0 1 
tal 
—l|/-1 2 
No, these matrices cannot be multiplied because number of columns of 1“ matrix is 
not equal to the number of rows of 2" matrix. 
Le ele Z 
(iv) 0 ' 1 0 -l 
iv - 
0 1 2 
ek, ale - 
Yes, these matrices can be multiplied because number of columns of 1“ matrix is equal to 
number of rows of 2™ matrix. 
ig Seale 
Vv 0 2 
(v) ie ca 
; ae 
Yes, these matrices can be multiplied because number of columns of 1* matrix is equal to 
number of rows of 2™ matrix. 
3 0 6 3 0 
Q.2 If A= on find AB = 
a1" 2 5 -1 2)/5 
(i) AB 
3 01/6 | (3x 6)+(0x5) | 
Solution: AB = = Ce!) 
-1 2/5 | (-1x6)+(2x5) | 
_[ 18+0]_ [18 
| -6+10 4 
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(ii) BA (if possible) 

Solution: 
BA is not possible became number 
of columns of B not equal to 
number of rows of A. 


Q.3. ‘Find the following products 


; 4 
(i) [1 2] , 
Solution: [1 ai 
= [0x 4)+(2x0)] 
= [4+0] 

= [4] 

ee > 
(ii) [1 2] _ 
Solution: [1 2] 
=[(x5)+(2x-4)] 
=[5+(-8)] 
=[5-8] 

=[-3] 


(iii) [-3 0] 


4 
Solution: [-3 0] 


=| (-3x4)+(0x0) | 


=[-12+0] 

=[-12] 

(iv) [6 0] ° 
4 


Solution: [6 0] i 
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4 
[6 +0] 
= [6x 4+(-0)(0)] 
=[24-0] 
=[24] 
oe 4 5 
©) : ‘ 0 -4 
th 2 
Solution: | -3 0 ee 
oak 0 -4 
1x4+2x0 1x5+2x(-4) | 
=| -3x4+0x0 — -3(5) +0x(-4) 
| 6(4)+(—1)(0) (5) +(-1)(-4) | 
| 440 5-8 | 
=|-12+0 -15-0 
| 24-0 30+4 | 
- 437 
=|.212-<15 
| 24 34) 


Q.4 Multiply the following matrices. 

Ss 2. 2] 
(a) 1 1 Ba 32 

0 -2 

a « [2.1 
Solution: | 1 1 5 

3 0 

Or: S2)- 
| 2x2+(3x3)  (2x-1)+(3x0) ] 
(1x 2)+(1x3 (1x -1)+(1x0) 
| (Ox2)+(-2x3) (0x-1)+(-2x0) | 
[ 44+9 -2+0] 
=| 2+3 -14+0 
|}0+-6 0+0 | 


PAGE: 2 OF 7 


| MEST T ES 


II 
ws 


“alle £ REEILM. COM] 


| 1+6+(-3) 


[NOTES: 9TH MATHEMATICS - UNIT 1 - EXERCISE 1.4 SOLUTIONS] 


Deeg | 


[7-3 13] 
[19-6 34] 
[4 134] 
[13 34] 


|4+15+(-6) 8+20+6 | 


Solution: | 3 


i) (2x4) 
1) +(4x4 

x1) +({1x4) 
1+8 


(e 
“| (3 
a 


L 14+4 24 


(1x2)+ 
(3x2)+ 


(-1x2)+(1x5) (-b3 
2+10 3412) 
=|3+16 6+20 9+24 


19 12 15 
=|19 26 33 
[3 3 3 


5 346, 


[WEBSITE: WWW.FREEILM.COM] 


[EMAIL : 


5 
ee |e 
” 6 4 
LS 4 4 | 
a 57 
Solution: 7 2 
kez 4 4 | 
(8x 2)+(5x-4) [8x5 (5x4) 
(6x 2)+(4x-4) fox 3) (4) 
16 +(-20) +20 
Beas 16) +16 
_[16-20 -20+20) / 
[12-16 -15+16| 
[4 0 
Peas 2 af 
=f 210-0 
© 1 3]o o 
=1. 2100.20 
Solution: 
1 3/0 0 
_[ (-1x0)+(2x0) (-1x0)+(2x0) | 
~ | (1x0)+(3x0) — (1x0)+(3x0) | 
_[0+0 0+0] 
~[0+0 0+0] 
fo 
10 0 
-l1 3 1 2] 
Q.5 LetA= B= 
22-0 3 -5| 


and C= ti ; verify whether 


(i)  AB=BA 

Solution: AB = BA 
L.H.S =AB 
RHS =BA 
L.H.S =AB 
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-1 3 1 2 
Oreo Nes —5 | 
_[(-1x1)+(3x-3) (-1x2)+(3x u 

(2x1)+(0-3)  (2x2)+(0-5) 


_f-1+(-9) -2+(-15) | 
| 2+0 4+0 
[1-9 -2-15) 
ih 2 4 
[—-10 -17| 
ee ae 
i 2) \se3 
RHS=BA= x 
23.25) '|-2° 0 
_[ 1x(-1)+2x2 1x3+2x0 
| -3x(-1)+(-5)2 -3x3+(-5)(0) | 
/-1+4 3+0 | 
S16: S920! 
334 
A 2 
Since LH.S # R.H.S 
LHS#4RHS 
LHS4RHS 


(ii) A(BC)=(AB)C 
Solution: A(BC)=(AB)C 
LHS =A(BC) 
RHS =(AB)C 
L.H.S 
LH S=A(BC) 


aa, “3 baleal| 
= x x 


2 O —3 -5 1 3 


x 


3 
0 
x 
2 Ol), || =O2S: =3-15,) 
3 
0 


—l1 —18 


| (-1x4)+(3x-11) (-1x7)+(3x-18) 
(2x4)+(Ox-11) (2x7)+(0x-18) 
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| 8+0 14+0 
[4-33 -7-54| 
| 8 14 
[37 -61| 
8 14 
RHS =(AB)C 


[-4+(-33) -7+(-54) 


-13])f1 2 
x x 
2G) | 3 35, 


1 
3 


| (-1x1)+(3x-3) (-1x2) 

| (2x1)+(Ox-3)  (2x2)+(0x—-5) 
2 
l 


[-1+(-9) -2+(-15)], 


1 

L 4 3 

[ (—10x 2) +(-17x1) 
(2x2)+(4x1) 


(—10x1)+(-17x3) 
(2x1)(4x3) 


[20-17 -—10—51| 
| 8 14 
[37 -61| 


| 8 14 | 
Since 


| —20+(-17) -—10+(-51) | 
4+4 2+12 


LHS =RHS = A (BC) =(AB)C 


Hence proved 


A(B+C)=AB+AC 


Solution: A(B es C) = AB+AC 


LHS =A(B4tC) 


R.H.S = ABtAC 
L.H.S 
LHS=A (B+C) 


-1 3 1 2 
+ 
2 Oj}; -3 -5 
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es, 1e2- 204 
x 
2 Of} [-3+1 -5+3, 
-] 3 3 3) 
x 
2 0} [|-2 -2] 


(2x3)+(0x—2) 


[—3+(-6) -3+(-6) | 
6+0 64+0 


R.H.S=AB+AC 


| (-1x3)+(3x-2) (-1x3)+(3x-2) | 


(2x3)+(0x-2) 


-1 3 1 2 
2 O}| |-3 -5 


-1 3) |2 
2 0 


| (-1x1)+(3x-3) (-1x2) 


(3x—5) | 


| (2x1) +(Ox-3) (2x 42)4+(0x-5) | 


[(-1x2)+(3x1) (-1x1)+(3x3) | 


| (2x2)+(Oxl1) (2x1) +(0x3) | 


| —1+(-3) 
| eeeQ +4+0 
POs == 75). /1 
2 +4 4 2 


2+(-15)} | -2+3 
+ 


4+0 


ly lia 
a 44\| 4-2 


+ 


[-10+1 -17+8| 
eae aa 
9 97 


Since LHS=RHS 
A (B+C) = AB+AC 


Hence proved 


-1+9] 


2+0 | 


(iv) 


A(B-C) = AB-AC 


Solution: A (B—C) = AB—AC 


LHS =A(B-C) 
RHS =AB-AC 
L.H.S=A(B-C) 


-1 3 1 2 2 1 
2 OO}, -3 -5 1 3 


1-2 2-1) 


x 


3 
2.0 
3 


x 


2 O| |-4 -8 


[b1H+G<4) -D1)+B%-8)) 
| (2x-1)+(01-4) 


(2*1)+(0x-8) | 
+1+(-12)  -1+(-24) | 
-2+0 2+0 
1-12 -1-24| 
=) 2 
-11 -25] 
oy 2 

R.HS=AB-AC 


-1 3] 1 2 
— x 


all 3) IE 
2 O}=30 <5 2° OG Wa 


| Ww 
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(-1x1)+(3x-3) (—1x2)+3x-—-5) 
(2x1)+(Ox-3) (2x2)+(Ox-5) | 
(-1x2)+(3x1) (-1x1)+(3x3)] 
(2x2)+(Ox1) (2x1) +(0x3) | 
(-1x1)-(3x3 

(2x1)+(0x-3 

(-1x2)+(3x1 
(2x2)+(0x1 
sl=9.=2=15 
2+0 4+0 
-17 1 8 


(—1x2)+(3x-5) 
(2x2)+(0x-5) 


a 


eee” 


(—1x1)+(3x3) 
(2x1) +(0x3) | 
<2 43 


—1+9] 
4+0 20: | 


ee” 


ee” 


—10 


4=5" 
oe 
2p. 


Since LH.S = RHS 
A (B-C) =AB-AC, Hence proved. 
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; -1 3 [-1-9 2] 
Q.6 For the matrices A= F = 
2 [-2-15 4| 
, Fa. eee] ae [2 6] [-10 2] 
= an = = 
oe oe 5 yee | 
Verify that cABY eee RAS 
Hence proved 
L.H.S = R.H.S 
(i) (ABY'= BTA’ 
Solution: (AB)' = BI A' 
L.H.S =(AB)! 
R.H.S =B'A' 
SEB ib 2h (ii) (BC)=C'B 
(AB) = x Solution: (BC)'= C'B' 
: 2 0] |3 -5] ; LHS = (BC)! 
(-1x1)+(3x-3) (-1x2)+(3x-5) RHS =CB 
= To solve L.H.S 
| 42x«1)+(Ox-3) (2x2)+(Ox-S) | rio oe Be 
[ \ | 7 BC= x 
_[-1+@9) -2+¢15) 3 5 Pf 3 —9| 
| 2+0 4+0 fF x-2)+ (2x3) (1x6) + (2xx-9) | 
Abe aes ~ | (-3x—2)+(-5x3) (-3x6) +(-5x-9) 
| 2 4 | 7 7 
_[-10 -17] | -24+6 6+(-18)| 
| 2 4 | “(62E15)) 18-445 
a= t = = = 
; aie ac, 7 4 6-18 
ae SSIs: 27) 
| 2 4 [4 -12] 
i [ole: “2 “l-9 27, 
pee? Taking transpose of BC:- 
ray Tk Te ey 
= | 2 aoe 4-12] 
[3 -5| [-9 27) 
1 -3 ae 
= LHS =(BC)! = 
5 aoe. aie 2| 
ae 2 To solve R.H.S = 
A= Taking transpose of matrix C 
2 0 [ 2 3 7] 
L J eal 
eal | 6 -9| 
3. 0 Taking transpose of matrix B 
L.H.S=B'A't he 23 
= Bt= 
Jt, 4) Je 2 5 ia 
2 3) [3 0 ; Now, multiplying matrices, B' Ct 
lx-l)+(3x3 1x2)+(-3x0 [2 3 Ly. =3 
_| Ux-I)+©3x3)  (x2)+(-3x0) ee ; 
(2x1) +(-5x3) (2x2) +(-5x0) | [6 -9| |2 -5 
_| -1+(-9) 2+0] _ | (-2x1)+Bx2) (-2x-3)+(3x-5) | 
|-2+(-15) 4+0| | (6x1) +(-9x2) (6x3) + (-9x-5) | 
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[ -2+6 6+(-15)| 
6+(-18) -18+45 | 
Pit 6215] 
6-18 27 


L=l2. 27 | 
Hence proved 
L.H.S=R.H.S 


Last Updated: September 2020 


Report any mistake at freeilm786@gmail.com 
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au 2 
ICE 
a 2 
, = 3) 2)-3) @) 
Exercise 1.5 a 
(iv) D 3. 2 
iv = 
1 4 
Q.1 ‘Find the determinant of following Solution: 
matrices. O° ie. 
D= 
1 4 
(i) A= 11 To write in determinant form 
2.0 ZB 3 2 
Solution: | FI, 4 
Pesce = (3) (4) -(2) (1) 
2 0 =122 
To write the determinant form = 
1 1 
| A|= 
2 0 
= (-1)(0) - (2) (1) Q.2. Find which of the following 
=0-2 matrices are singular or non- 
=2 singular? 
. 3 
13 (i) A= ; 
(ii) B= 
2. 2 Solution: 
Solution: es 3 6 
pele 3 2 4 
2 2 To write in determinant form 
To write in determinant form Ale 3 6 
1 3 a 
ial : os 
ee l4|= (3) (4)-(2)(6) 
ae |Al= 12-12 
=-8 |A| = 0 
It is a singular matrix. 
ait. ele 
iii = 
3; 2 - - 4 
Solution: iy ages, Sey 
C2 3 2 Solution: 
3.2 4 ] 
To write in determinant form De 32 


To write in determinant form 
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one 4 1 

| HL ’ 

IBl= (4) (2)-@3)Q) 
|B|= 8-3 

|= 


It is non-singular matrix. 


wy Cn d= 
(iii) =lq 5 
Solution: 
7 -9 
C ery 
3. 5 
To write in determinant form 
7 -9 
ICE | 
3 5 
Icl=((5)-@)C-9) 
|c|= 35+27 
|c|= 62 


In not equal to zero so 
It is non-singular matrix. 


; pe 5 -10 
(vy) oe on 
Solution: 

[5 —-10 
D = 
To write in determinant form 
5 -10 
| D|= 
—2 4 
|P|=(5)(4)-(-2)(-10) 

|D| = 20-20 

|D|=0 


It is singular matrix. 
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Q.3. ‘Find the multiplicative 
each 


le 8 


® 4°15 9 


Solution: 
-1 3 


2 0 
To write in determinant form 


-1 3 
[A 
2 0 


[4] =(-1)(0) -(2)(3) 
|A| = 0-6 
|4|= —6#0 (Non-Singular) 


A’Texists 
To write in Adj A 


A= 


AdjA = 


Putting the values 


Ba ley — 
=6. (pa2> =] 1 


ma 

| 

| 
bli KIS 


Ale nole 


(ii) B= 


Solution: 


1 2 
To write in determinant form 


B= 


inverse of 
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Ls 2 
|B |= 
3-5 


B| =(-1)(-5)-(-3)(2) 
|B|=-5+ 6 
|B|=1 4 0 (Non-Singular) 
B! exists 
= =2 
a0 ft 


eee i; 
|B| 


Putting the values 


AdjB = 


| 2 
3 1 | 


(iii) C= 


Solution: 

To write in determinant form 
—2 6 

lly 2a 

ICl=(2)(-9)-@)(6) 

|c|=18-18 

|c|=0 Singular 


C' Does not exists. 


(iv) D= 


_ N |e 
N BI] w 


Solution: 
To write in determinant form 


D= 


_ N | 
N BI] w 
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1 3 

IDl=|2 4 =5x2-2x1 
1 2 

2 
A 

4-3 

a 


[D| = ; # 0(Non Singular) 


D"! exists 


AdjD = 


pa aa 
|D| 
By putting the values 


i 


| 
eS) 


tt 
| 
Nie a| 
L 


| 
eS) 


=Ilx— 
1 


Prot | 


Q.4 IfA= 


then 


2 
and B = 
6 


Then verify that 
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(i)  A(AdjA)=(AdjA)A=(det A)I cid) gee ae 
ion: iA)=(Adi = ution: == 
en: BOGS CAA) ee To write in determinant form 
1 2 
A= : | 3. ei 
4, J ra?) 
6 =) 
AdjA= =-6-(-2) 
lee al Re nt, 
1 2] = —4 x (0 (None singular) 
detA = 4 6 =B’ exists. 
L a To write in AdjB 
=l1x6 2x4 7] 
6 =8 AdjB = 
1 2]/6 2] ical 
A(AdjA) = Bo Aaj 
AO elhicd i [B| 
_[ 6-8 (-2)+2] i Lee 4 
“|24e4 86, -4|-2 3 
re. 
A (Adj A)= (i) New 
LO 2) Pease eel ee 
[6 -2][1 2 cal meee daar ee 
(AdjA)A = 2 2D. A OR 3 
Lee elaalpae 0 1/3 -1]/-2 1 
6)x12x4 6)x2+(-2)x6 a 9 || — 
(AdiA)A= (6) (6)x2+(-2) 4[2 -2]||-2 3 
(4) +) (4) (A(2)+ (0), R682 333 
_[ 6-8 12-12] 4|-44+4 2-6) 
[444 -8+6| ei ae! 
AdjA)A see Se) e 4, 0 -4| 
(AdjA)A= 0 2 (ii) ey . 
: — 0 
(det A=2|. © = lie 
iv 2h — 
0 1 4 4 
[2x1 Ox2 | L 4 | 
= 1 0 
—2x0 Ix-2 BB! = eI 
” r a 0 1 
—2 0) eee 
(detA)I= (iii) and ; 
ak mt . pig 2 1)/3 =| 
ence prove == 
From eq (4), (ii) and (iii) ot [-2 3 20 =2 | 
A(AdjA)=(AdjA)A=(detA)I _ 1 [-6+2 2-2 
— -4/-6+6 2-6) 
4s 20-7 
— -4/0 4 
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+ 
ls 
oe 
: 44 
jl 0 
ais 1 | 
B'B =I 
From (i) and (11) 
BB'=I=B'B 


Hence proved 


Q.5 Determine whether the _ given 
matrices are multiplicative inverses 
of each other. 


3.5 7 -5 
(i) and 

4 7 4 3 

Te 225 

Solution: and 

4 7 4 3] 

7. 5] 
4 7|/|4 3] 


21+(-20) -15+15] 
28+(-28) -20+21 
0 


0 1 


The given matrices are multiplicative 
inverse of each other. 


1 0 


0 1 


Given matrices are multiplicative inverse 
of each other 


Q.6 
(i) (AB) =B'A™ 
Solution: (AB) '=B'A™ 
ee 4 0 Be 4 2] 
-1 2 1 -l 
4 O|/-4 2 
[-l =. 2]/1 1 
| 4x (-4)+ 0(1) 4x(-2)+0(-1) | 
~ | -1x(-4)+2(1) AXE): 


AB = 


[-16+0 -8+0 | 
4+2 2+(-2) 
r16 -8) ; 
Le 6 0 l 
To write in determinant form 
-16 -8 
6 0 
|AB| = 0-(-48) 
|AB| = 48 
To write in Adj (AB) 
Oo 8 
|-6 -16 


[4B] = 


Adj (AB) = 


(AB)! =—_ x AdjAB 


| AB| 
1/0 8] 
=—x 
48 |-6 —-16 
12 3 2 
(ii) 3° G and Se cot he) ae 
aoe - of _|48 48 
Solution: and : —6 —16 
Brad sie? ra 48 48 
2/|-3 2 ; 
o Li 
2.3)||2* =| J 6 
EB: 5) lol 
=] 3 
2 2-1 To solve R.H. S 
l 4 2 ( 2) | To write in determinant form 
= 4 2 
6 44+(-3 Ble 
L (-3) BI=)> 
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B|=4-(2) 

|B|=4+2 

|B|= 6 

To write in Adj B 
Be oa 


AdjB = 
ee Tl ih 2h 


Be ees AdjB 
B 
By putting value 
Lah. 2 
Bl= as x 
6 |-l +4 
To write in determinant form 
4 0 
| A|= 
-1 2 
| A|=8-(-0) 
| A|=8 
To write in Adj A 
2 0 
1 4 


Feeney Fy 
| A| 

ele 

=—x 


8 |1 4 
To solve R.H.S 
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8 3 


Hence proved 
L.H.S =R.H.S 


Last Updated: September 2020 
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_1/[2x4 +2x6) 
~ 10|-3x4+2x6 | 
: _ 1/8+12 
Exercise 1.6 “Fol 12412. 
_ 1420 
~ 10/0 
20 
5 : ; x 10 
Q.1 Use of matrices, if possible to = 
solve the following systems of oO 
linear equations. 0) 


1 
(i) The matrices inversion method x 0) 


(ii) = The Cramer’s rule = 


y 0 
x=2,y=0 
Solution Set = {(2, 0)} 
(i) 2x—2y=4 By Cramer’s rule 
3x+2y=6 aye 2. 2 RE 4 
By matrices inversion method 13° 2) #«+4|6 
2 —2||x te 4 2 2 
3 2I\y] [6 |4|= 
ve OZ 
Le 4=|) > |x=|"|a=|" = (2)(2)-(-2)(3) 
a2 2 y 6 =4-(-6) 
gale =e =44+6 
are =10 
7 2 4 -2 
Ale =| = 
a 5 6-D 
|4|= (2)(2) -(-2)(3) =(4)(2)-(-2)(6) 
|A|= 446 ee 
= 20 
|4|=10 2-4 
Then, solution is possible because A is 4,|= 3 6 
non-singular matrix. 
| 2 2 =(2)(6)—(4)(3) 
AdjA S| 25-3 =12-12 
As we know that 7 a 
AX =B x= — 
X=A'B | A| 
20 
x 1 ge 
= — x AdjAx B 10 
y} |Al = 
x=2 
: = : 6 yet 
4 |A| 
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0 


¥=10 


y=0 
Solution Set = {(2, 0)} 


(ii)  2x+y=3 
6x+5y=1 
Matrices inversion method 
2 1\|x : 3 
6 Sily| | 
3.22 
Let A= X= B= 
32 
2 1 
A- 
6 5 
Dt, il 
| A|= 
6 5 
=(2)(8)-()(6) 
=10-6 
=4 


Solution is possible because A is non- 
singular matrix. 


I Sed 
CORN ie 
Ag=3- : 
X=A'B 
TS Agee 

| A| 
KN EV Se eshills 
y| 4/6 2]]1 
x] 1/5x3+(-1x1) | 
y| 4|-6x3+2x1 | 
x] 1{15+(-1)] 
yi) “4 oe. 
x; 1) 14 
y} 4|-16 
14 
| 4 
y 16 
a. 


7 
Solution Set = (G3 


By Cramer’s Rule 


2 11-3 
A= B= 

6 5) [1 
ple! 
Mee 
=(2)(5)-()(6) 
=10-6 


=4 
Solution is possible because A is non- 
singular matrix. 


Bo 
TW 5 
=(3)(5)-()Q) 
=15-1 
=14 
4-2 3 
l\6 |] 
=(2)(1)-(3)(6) 
=2-18 
=-16 
Ay 
. 
A 
a4 
4 
7 
Gee 
py 
4, 
pene 
[4| 
_16 
aa 
y=4 


7 
Solution Set= ( +) 
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(iii) 4x+2y=8 

3x-y=-l 
By Matrices Inversion Method 
4 2 |x 8 


3 -1])y| |-1 


x 4 
y 


4 2 
3-1 
=(4)(-1)-(2)(3) 
=-4-6 

=-10 


Solution is possible because A is non singular 
matrix. 


| Al= 


ees 
|-3 4 
As we know that 


AdjA = 


Nl 
ei 
Sel 


Aa 
| A| 

1 |-1 -2]/8 
[3 4 || -1 
1 |-8+2 | 


See ee 
| 
— 
>) 


Se 
| 

— 

eae) 


ae 
57) 


, 3 14 
Solution Set= 2.3] 
55 


By Cramer’s rule 


gale 2A 
Uae cAI Fs 2 et 
4 2 
IAF}, re 
=(4)(-1)-(2)(3) 
ae 


Solution is possible because A is non 
singular matrix. 


8 2 
Al 
1 -l 
=(8)(-1)-(2)(-1) 
=-8-(-2) 
= —6 
all 
| A| 
a0 
10 
3 
wo 
5 
\4 \- 4 8 
se 
=(4)(-1)-(8)(3) 
=-4-24 
—28 
4 
y 
yo 
| A| 
_28 
10 
ae 
a 
: 3 14 
Solution Set = 24} 
5 5 
(iv)  3x-2y=-6 
5x-2y=-10 
By Matrices Inversion Method 
Bo Del FSS 
52 et 10 
3 -2 x 4 
Let A= S| a= 
3 2 y 6 
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2 
—2 


= (3)(-2)-(-2)(5) 


3 
| A= 
5 


Solution is possible because A is non 
singular matrix. 


oD 
AdjA = 

3 
X=A'B 
%] 4 

= — x AdjAx B 

y} |Al 
x) 1 —2 2/||-6 
y|| 445° 3:10 
x] 1/-2x-6+2x-10) 
y| 4/-5x-63x-10 
x] 1[12+(-20) | 
y| 4[30+(-30)| 
% | 112-20. 
y| 430-30] 
x) 1;/-8 
y| 4/0 

28 
x} |4 
y 10 

4 
x] —2 
y 10 
x=-2,y=0 


Solution Set = {(-2, 0)} 
By Cramer’s rule 


sls? 2 igs dle 

ils ae ie ea 
3. QD 

ae ee 

= (3)(-2)-(-2)(5) 

=-6-(-10) 

=-6+4+10 

=4 


Solution is possible because A is non singular 
matrix. 


ol PAO. ee 
AG 
=(-6)(—2)-(-2)(-10) 
=+12-(+20) 
=12-20 
=-8 
we IS et) 
=(3)(-10)—(-6)(5) 
= -30-(-30) 
= -304+30 
=0 
= A, 
| A| 
-8 
x= 
4 
x=-2 
4,| 
¥ 
y=! 
| A| 
_o 
=A 
y=0 


Solution Set = {(-2, 0)} 


(vy) 3x-2y=4 
—6x+4y=7 

By Matrices Inversion Method 

[3 22 Niet) 4 


x 4 


3 2 
6 4 
=(3)(4)—(-2)(-6) 

=12-(+12) 

=12-12 

=0 

Solution is not possible because A is 
singular matrix. 


[AIF 
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(vi) 4x+y=9 
—3x-y=5 

By Matrices Inversion Method 

[4 1 [x] [9 


|-3 -1]]y] [+5 


3 x 4 
y 6 


4 1 
3 -l 
=(4)(-1)-(-1)(-3) 

=-4+3 

ai 

Solution is possible because|A|is non 


| Al- 


singular 

-] -l 
3 4 
As we know that 
X=A'B 

x 


AdjA = 


BF AASB 
| A| 
1}-1 -1||9 


Ne eee Neh BS Ney SE NS 
— 
| 
Xo 
ws 


x 4 


y “ea 
x=4,y=-7 

Solution Set= {(4, a7 )} 
By Cramer’s rule 


4 1 9 
A = ,B = 
| 4% 
4 1 
|4|= ae 


=(4)(-1)-()(-3) 


=-4-(-3) 
=-4+3 
=-] 

-|* 1 
nl ar 
=(9)(-1)-(1)(-3) 
==9-() 
=-9+5 
=—4 
x= o 

| A| 
_-4 
| 
x=4 Z : 
ne 4 9 

ee => 
= (4)(-5)-(9)(-3) 
= -20-(-27) 
S290 27 
=7 
4 

| A| 
al 
ae 
y=] 


Solution Set={(4,,—7)} 


(vii) 2x-2y=4 
—5x—-2y = -10 

By Matrices Inversion Method 

he 2a 4 


5 -2]|y]| |-10 


3 2 x 4 
Let A= ce B= 
3: 2 y 6 
2 -2 
| AIF 
5 2 
=(2)(-2)—-(-2)(-5) 
=-4-(+10) 
-4-10 


4 
Solution is possible 
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=).°9 
AdjA = 
5 2 
As we know that 
X=A'B 
x] 1 
= —x AdjAx B 
yl} |A| 
x] 1/2 21/4 
yi S145. 210 
x l | -8+(-20) | 
y| -14] 20+(-20) | 
x -8—20 | 
y} —14| 20-20 | 
x) 1 —28 
y| -14]0 
-28 
x} _|-14 
y 0 
14 
2 
y 10 
x=2,y=0 


Solution Set= {(2,0)} 
By Cramer’s rule 

2 2 4 
A= B= 
Lae 2 —10 
2 =2 
—-5 2 
= (2)(-2) = (-2)(-5) 
=-4-(+10) 
=-4-10 
=-14 

Set is possible 


|4|= 


A 


x 


[-10 2 


|4,|= 


x 


—5 —10 


= (2)(-10) -(4)(-8) 


= -20-(-20) 
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xrS2 
Solution Set = {(2,0)} 


(viii) 3x-4y=4 

x+2y=8 
By Matrices Inversion Method 
3 -4||x 4 


1 2 \ly} {8 


3-2 x 4 
y 6 


3; 
a 
1.2 


| Al= 


= (3)(2)-(-4)() 

=6-(-4) 

| A|=6+4 

=10 

Solution is possible because A is non 
singular matrix. 


cy oes 
Ses 
As we know that 
AX =B 
X=A'B 
PSY AER 
| A| 

x) 1 2 A4Allx 
y| 10}-1 3]ly 
x] 1[2x4+4x8| 
y}| 10] -1x+3x8 | 
|, 11 8825: | 
y}| 10|4+24| 
x) 1 40 
y]} 10) 20 

wl 
x|_/ 10 
y 20 

10 
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x| |4 
y| 2 
x=4,y=2 


Solution Set= {(4, 2)} 
By Cramer’s rule 


a 4 
A= B-= 
1.2 8 


—4 

2 

= (3)(2)-(-4)Q) 
-6-(-4) 

=6+4 

=10 

Solution is possible 
4 -4 
8 2 
4 -4 
8 2 
=(4)(2)-(-4)(8) 


=8-—(-32) 


3 
A= 


A 


x 


x 


=(3)(8)-(4)Q) 
=24-4 
= 20 


y=2 
Solution Set= {(4, 2)} 
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Q.2 ‘The length of a rectangle is 4 times 
it width. The perimeter of the 


rectangle is 


150cm. 


Find the 


dimensions of the rectangle. 


Solution: 

Let width of rectangle =x 
Length of rectangle =y 
According to 1“ condition 


y=4x 
4x+y=0 
According to 2™ condition 
2(length + Width)=Perimeter 
2(y+x)=150 

75 


y+x=—— 
Zz 


x+y=75 
—-4x+y=0 
x+y=75 
Changing into matrix form 
4 |x 0 


1 lilly] |75 


X=A°B 
(By matrix inversion method) 


—...(1) 


~>...(ii) 


4 | x 
X-= B= 
1 1 y 


Let A= 


0 
7D 


A a 
1 1 
=(-4)(1)-()(1) 
=-4-] 

=-5 


| AF 


1 -l 
|-1 eal 
As we know that 
X=A'B 


AdjA = 


Laon cas 
ye) A] 
1} 1 -1),0 


5;-1 —-4]| 75 
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=D. 
Mes) es 
~ | 300 
es 
15 
| 60 
x=15, y=60 


Width of rectangle = x = 15cm 
Length of rectangle = y = 60cm 


By Cramer’s rule 


A= B= 
al 75 


=(0)(1)-(@)(75) 


=0-75 


=-75 
je =. 

=(-4)(75)-(0)(1) 

= 0-300 

= -300 


Then 
Width of rectangle = x = 15 cm 
Length of rectangle = y = 60 cm 


[WEBSITE: WWW. FREEILM.COM]| 


Q.3. Two sides of a rectangle differ by 
3.5cm. Find the dimension of the 
rectangle if its perimeter is 67cm. 

Solution: 

Suppose Width of rectangle = x 

Length of rectangle = y 

According to 1“ condition 


y-x=3.5 
—-x+y=3.5 —...(i) 
According to 2™ condition 
2(L+B)=P 
2(y+x)=67 
x+y= dh 
x+ y=33.5 — (ii) 
Changing into matrix form 

—1 l1||x 35 


1 ljy 33.5 
(By matrix inversion method) 
-1 1 x 3.5 


1 yl! |33.5 


—| 


| A|= 


-l] -l 
As we know that 
X=A B 


x 1 
= — x AdjAx B 
| A| 

fl S35 
|-1 -1 || +33.5 
[1x35 1x33.5| 
|-1x3.5 1x33.5| 
| 3.5(-33.5) | 
—2| -3.5(-33.5) | 
30 
37 
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30 Q.4 The third angle of an isosceles A 
a is 16°less than the sum of two 
= equal angles. Find three angles of 
37 the triangle. 
2 Solution: 
5 Let each equal angles are x and third angle is y 
Alou) According to condition y=2x—16 
2 2x-y=16 (i) 
pS ye ies As we know that 
2 xt+x+y=180 
By Cramer’s rule 2x+y=180 (ii) 
ge)! 4 pele? 2x—y=16 
ah 4 Changing into matrix form 
alm 2 -1|/x]|_ [16 
2 1iy| |180 
=(-1)()-()Q) j 
35° i 2. A y 180 
A|= 
33.5 1 
= (3.5)(1)-(1)(33.5) 
=3.5-33.5 
= -30 
=|) 35 
|4,|= 
Aled. 33.5 X=AB 
=(-1)(33.5)-(3.5)() Where 
= —33.5-3.5 ie =) 16 
= —37 A — JX — ,B — 
|A4 L 1 180 
; ie 2 -l 
eee Ee 
=2 
x15 =2x1-(-1)x2 
- 4,| =24+2 
y= 14 = 4 z 0 (None singular) 
267 A exist 
= aa 1 1 
—2 AdjA = 
37 -2 2 
y=—=18.5 Z 
2 X=AB 


Width of rectangle =x=15cm 
Length of rectangle =y=18.5cm 
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Xx 1} 1 14/16 
y| 4/2 21/180 
1| 1x16+1x180 

4| 2x16 +2x180 | 
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1/16+180 | 
2| -32 +360 | 
196 


x 49 
y 82 


x= 49 
y=82 


Cramer Rule 


A-= B= 
25 A 180 


2 
| Al= 
2 


] 
=(2)()-(-)(2) 
=2-(2) 

= 242 

=4 


A 


x 


[16 11 
[180 1 | 
=(16)(1)-(-1)(180) 
=16+180 

=196 


2 16] 
2 180] 
= (2)(180)-(16)(2) 
= 360-32 

= 328 


|4,|= 


y=82 
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1* angle = x = 49° Ans 
24 angle= x = 49° Ans 
3" angle =y= 82° Ans 


Q.5 One acute angle of a_ right 
triangle is12° more than_ twice 
the other acute angle. Find the 

acute angles of the right triangle. 

Solution: F 
Let one acute angle =x 
And other acute angle =y 


According to 1“ condition O A 
x=2y+12 
x-2y=12 — (i) 
As we know 
x+y=90 > (ii) 


By matrices inversion method 
Changing into matrix form 
1 =2|% 12 


1 1|iy|} }90 


2 x 12 


i 
1 1 

=(1)(1)-(-2)(0) 
=1-(-2) 

= 3(Non singular) 
A! exists 


|4|= 


1 2 

-l1 1 
As we know that 

X=A'Bor 

x 


AdjA = 


ene ro; 
y| |Al 

1 2]/12 
~1 1]|/90 
[124180 | 


1 
3 
1 
3|-12+90 | 
1 
3 


192 
78 
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ie ams 
Peal 1* angle = x = 64° 
78 nd ° 
= 2° angle = y = 26 
_| 64 
y| | 26 
x= 64, y=26 Q.6 Two cars that are 600 km apart are 
Then moving towards each other. Their 
I* angle = x = 64° speeds differ by 6 km per hour and 


2" angle = y = 26° 


1 
the cars are 123 km apart after 4— 
By Cramer’s rule 2 


fe 1-2 B= 12 hours. Find the speed of each car. 
1 ol 90 Solution: 
| Ale 2 Suppose speed of 1* car =x 
1 Suppose speed of 2"! car = y 
=(1)(1)-(-2)(0) According to 1* condition 
sel?) x-y=6 > (i) 
=1+2 
a According to 2™ condition 
= i 2 Total distance = 600 km 
ae ae | Left distance = 123 km 
(12)(1) = (-2) (90) Covered distance = total distance-left 
=e N80 distance 
SOF Covered distance = 600-123 
| | a ae = 477 km 
*T |1 90 1 9 
Total time = 4— hours =or — hours 
=(90)-(12) 2 2 
-~ 90-12 Total Speed Total Disiaice Covered 
=e Total Time Taken 
9 2 
| xty= 7 JA SAT 
|| o 2 9 
192 
a S477 x2 
3 xty= oe 
x = 64 
x+y=106 > (1 
| A| eae. 
+ — 
78 x ty = 106 
ye 3 By matrices inversion method 
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Changing into matrix form , 1-1 ss 6 
1 -Il[x]_[ 6 ~}1 1] [106 
1 1 |v] |106 “4 
- | Al= | 
X =A B, where 1 1 
1 -l = ye 
cae el pel? (1)(1)-(-1)(1) 
1 106 aio(si) 
(21 2 
| A|= | 1+1 
1 1 ae) 
=(1)(1)-(-1)(1) PEO. 2a! 
106 1 
=1-(1) 
= (6)(1)-(-1)(106) 
=1+1 
2 = 6—(—106) 
1 1 =6+106 
Aa > =710 
X=4°8 4 |= : 
*l i 106 
x} 1 
=, x AdjAx B =(106)(1)-(6)(1 
y| [4] (106)(1)-(6)(1) 
=106-6 
if 1 1/6 
es =100 
2|}-1 1|| 106 
_|A 
_ 1/6+106. | A 
2} 6 +106 in 
_1f1l2 = 
~ 2/100 x= 56 
M2 jo 
_| 2 | A| 
100 100 
; a 
x] 56 y=50 
y 50 Then 
x=56,v=50 Speed of 1* car = x = 56km/h 
Speed of 1“ car = x= 56km/h Speed of 2" car = y = 50km/h 


Speed of 2" car = y= 50km/h 
Last Updated: September 2020 
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2 19 
(ii) 4 


Solution: a 
4 


Exercise 2.1 


4.75 
4 119.000 
16 
30 
Q.1 Identity which of the following 28 
are rational and _ irrational 30 
numbers? 0 
(i) 3 Irrational number 1 i 
1 : =— 
(ii) — Rational number 4 
ats 8 ; = 4.75 Ans 
(iii) =z Irrational number 
15 : 
(iv) a Rational number 
(v) 7.25 Rational number 
(vi) /29 Irrational number (iii) 57 
8 
57 
Solution: — 
8 
: : 7.125 
Q.2 Convert the following fractions 8) 57 
into decimal fractions. 
—56 
10 
: 17 8 
‘O iaws — 
25 20 
17 = 
Solution: — ~l6 
25 40 
0.68 40 
25) 170 “Or. 
—150 ol 
200 . 
=7.125 Ans 
— 200 
0 
= = 0.68 Ans 
(iv) eee 
18 


Solution: NP: 
18 


11.388 


18)205.000 


25 
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vir: 
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18 
70 
-54 
160 
-144 


160 
-144 


16 


208 
18 
=11.3888 
=11.3889 Ans 


2 
8 


Solution: 2 
8 


625 


8)5.000 


48 
20 
-16 
40, 
-40 


0 


Which of the following statements are true and which are false? 


2. : , 
— is an irrational number. 
a is an irrational number. 


— is a terminating fraction. 


GO] 


— is a terminating fraction. 


AB 


— is a recurring fraction. 


wal 
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| colw 


0.625 Ans 


25 


(vi) aR 


Solution: ce) 
38 


0.65789... 


38) pia) 


—228 


220 
—190 


300 
—266 


340 
—304 
360 
—342 


18 


25 
38 


= 0.65789 Ans 


False 
True 


False 


True 


False 
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Q.4 Represent the following numbers on the number line. 
. 2 
] — 
(i) A 
2 
Ans 
3 
(ii) -z 
< T T T a T T > 
3 2 -l 0 ] 2 3 
3 
iii 1— 
(iii) 7 
3 
4 
<—+—+_+_+ 4H H+ > 
3 -2 = =i 0 1 2 3 
5 
iv —2— 
(iv) : 
52 
8 
t 
<tt> 
3 -2~ =i 0 1 2 3 
3 
Vv 2— 
(v) A 
73 
4 
t 
3 -2 =I 0 1 2 3 
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(vi) 5 
By Pythagoras theorem 
(Hypoteneus)” = (Base) + (Perpencicular) 
—) 
(0B) =(2) +(y 
ey) 
(OB) =4+1 
—) 
(OB) =5 
Taking square root on both sides 
—\2 
(ORY = 8 
OB=/5 
\B 
Sah v5 
¢ 
l 
3 2 oh 3 rs cs 
Gs AS Sg 
Q.5 Give a rational number between Q.6 Express the following recurring 
3 5 decimals as the rational number 
— and — 
: 4 ? P where P.q are integer 
Solution: q 
Required No between andg #0. 
3 5 
— and — 
4 
3.5 
=|-—4+— ae). . = 
4 9 (i) 0.5 
1274201 Solution: 
- 3 Y= 0555... 
=| FE ay 10xx =10x 0.555... 
36 105.555: 
= nae 10x =5+0.555... 
36 2 10x=5+x 
AT 10x-x=5 
Pia 9x =5 
5 
x=— 
9 
.0.5= 2 Ans 
9 
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(ii) 013 
Solutions: 
Suppose 
x=0.13 
x = 0.131313... 


100° x =100x1.131313... 
100x =13.1313... 

100x =13 +0.1313... 
100x =13+x 

100x-—x =13 

99x = 13 


(iii) = 0.67 

Solutions: 
Suppose 
x = 0.67 
x = 0.676767... 
100 x x = 100 x 0.676767... 
100x = 67.6767... 
100x = 67+ 0.6767... 
100x =674+x 
100x-—x = 67 
99x = 67 


Last Updated: September 2020 


Report any mistake at freeilm786@gmail.com 


[WEBSITE: WWW.FREEILM.COM] [EMAIL: FREEILM786@GMAIL .COM] 


‘ARit. PEREG? TEEILM. COM] [NOTES: 9TH MATHEMATICS - UNIT 2 - EXERCISE 2.1 SOLUTION] 


[PAGE: 5 OF 5] 


Q.1 
(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 


(ix) 


Q.2 


Q.3 
(i) 
(ii) 
(iii) 
(iv) 
(v) 


Exercise 2.2 


Identify the property used in the following. 


a+b=b+a 

(ab)c =a(be) 
Teed 
x>yorx=yorx<y 
ab =ba 


a>b=>ac>bce(c>0) 


Fill in the following blanks by stating the properties of real numbers used. 


3x+3(y-x) 


Commutative Property w.r.t addition 
Associative Property w.r.¢ multiplication 
Multiplicative Identity 

Trichotomy 


Commutative w.r.¢ multiplication 
Cancellation Property of addition 
Additive Inverse 


Multiplicative inverse 


Multiplicative property 


=3x+3y—3x,... Distributive property 
=3x—3x+3y,... Commutative 
=0+3y,... Additive Inverse 
=e Additive identity 


Give the name of property used in the following. 


V¥24+0=~24 Additive Identity 
2 7 2 2 || 7 pila Soes 
=| 5+—|=| -=|(5)+]-=|/ = Distributive Property 
3 2 3 3 |, 2 
m+(-2)=0 Additive Inverse 
V3.V3 isa real number. Closure property w.r.t x. 
-2 s =] Multiplicative Inverse. 
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Exercise 3.1 


Q.1 Express each of the following numbers in scientific notations. 


(i) 5700 
=5.7x10° Ans 
(ii) 49,800,000 
=498x10’ Ans 
(iii) 96000000 


=9.6x10’ Ans 
(iv) 416.9 

=4169x10? Ans 
(v) 83000 

=8.3x10* Ans 


(vi) 0.00643 
=6.43x10° Ans 
(vii) 0.0074 
=7.4x10° Ans 
(viii) 60,000,000 


=6x10’ Ans 
(ix) — 0.00000000395 

=3.95x10° Ans 

275000 

0.0025 

_ 2.75x10° 


2.5103 


Q.2 Express the following number in ordinary notation. 


(i) 6x107 
= 0.0006 Ans 
(ii) 5.06x10'° 
= 50600000000 Ans 


(iii) 9.018«10° 

= 0,000009018 Ans 
(iv) 7.86510" 

= 786500000 Ans 


Last Updated: September 2020 
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Q.2 If log 31.09=1.4926, find the 
value of the following. 
If 
: log 31.09 = 1.4926 
Exercise 3.2 an 
(i) log3.109 = 0.4926 
(ii) log310.9 = 2.4926 
(iii) log 0.003109 = 3.4926 
Q.1. Find the common logarithms of : 0.3109 = 14926 
each of the following numbers. oii ‘ a , 
(i) 999.99 (i) log3.109 
Solution: 53 799 Characteristics = 0 
Ol GOM 252: Mantissa = 0.4926 
Sa jee log3.109 = 0.4926 Ans 
aking log ms 
log. x = log 232.92 Ce ee a: 
Characteristics = 2 
Ch =2 Mantissa =0.4926 
Mantissa = 0.3672 log310.9 = 2.4926 Ans 
es = 2012 ns (iii) 10g,0.003109 
Characteristics =3 
(ii) 9 326 Mantissa = 0.4926 
Solution: 29.326 log.0.003109 = 3.4926 Ans 
Suppose x = 29.326 (iv) log0.3109 7 
Taking log Characteristics = | 
log x = log 29.326 Mantissa = 0.4926 
Ch=1 log 0.3109 = 1.4926 Ans 
Mantissa = 0.4672 
logx =1.4672 Ans 
(iii) 0.00032 Q.3. Find the numbers’ whose 
Solution: 0.00032 common logarithms are 
Suppose x = 0.00032 
Taking log 
log x = log 0.00032 
= (i) 3.5621 
Ch ie: Solution: 
Mantissa = 0.5051 log x =3.5621 
logx = 4.5051 Ans Ch=3(If ch is positive, then plus for 
reference point) 
Mantissa = 0.5621 
(iv) 0.3206 x =antilog3.5621 
Solution: 0.3206 x —3649.0 Ans 
Suppose x = 0.3206 
Taking log: 
Ch=1 Solution: 
Mantissa = 0.5059 log x = 1.7427 
log x =15059 Ans Ch-1 
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Mantissa = 0.7427 
x = antilog 1.7427 
x =0.5530 Ans 


Q.4. What replacement for the 


unknown in each of the following 
will make the true statements? 


(i) log, 81=L 
Solution: log,81=Z 
Writing in exponential form. 
3° =81 
3f = 31 
* Bases are equal so 
L=4 Ans 


(ii) log, 6=0.5 
Solution: log, 6=0.5 


a> =6 
3 
a*=6 


Va =6 Taking square on both 


OMG} 


a-36 Ans 


sides 


(iii) log,n=2 

Write in exponential form 
5S =n 
25=n 

Or n=25 Ans 


(iv) 10° = 40 
Solution: 10° = 40 
Changing into logarithmic form 
P =log,, 40 
= log 40 
=1.6021 Ans 


Evaluate. 


Q.5 
1 


i log, — 
(i) > 128 


] 
Solution: log, — 
mons 182 198 


Suppose lo : x 
U ——— on 
pp 8 128 


Writing in exponential form. 


“a 
pha = a7 
-. Bases are equal sO 
x= —7 Ans 


(ii) log 512 to the base 2V2 
Solution: log, 5 S12. =e 


Writing in exponential form 


(2V2 i ~512 
[2.2 ) =i 
J 


3 
72 a5? 
‘ Bases are equal so 
3 
—x=9 
2 


JR 


Xx 


3 
“w 
x= cs 
x-—6 Ans 
Find the value of x from the 
following statements. 


Q.6 


(i) log, x =5 

Solution: log, x =5 
Write in exponential form. 
2 Sx 
32=x Ans 
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(ul) log,,9=x 
Solution: log,, 9 =x 
Writing in the exponential form. 
sl’ =9 
("<9 
O10 
2x =1 


1 
x=— Ans 
2 


sis x 
(iii) = log, 8= 5 


Solution: log,,8 => 
Writing in exponential form. 


642 =8 


(iv) log,64=2 
Solution: log, 64 =2 
Writing in exponential form 
x’ =64 
x = 8? 
x=8 Ans 


(v) log, x =4 
Solution: log, x =4 
cee 
8l=x 
Or x =81 Ans 
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Exercise 3.3 


22 )3 
«© re 
7 
Solution: ie 2} 
: 
log ee = log 


1 
223 -logS° 


Q.1 Write the following into sum or l 

difference log (Ax B) = 3 oe 22—3log5 Ans 
(i) log (AxB) eT 
Solution: log(AxB) (vi) log —— 

log Ax B=log A+logB Ans 25x97 


(ii) 
5 


Solution: eg 
30.5 


Solution: log 


29 


25x47 
log ———- = log(25x4 
Caer g( 


7)—log 29 


= log 25+log47—log29 Ans 


15.2 
log —— = log15.2—log30.5 Ans 
2305 . 


21x5 


(iii) log 


x5 


Solution: log 2) 


21x5 


log — = log(21x5)—log8 


=log21+log5—log8 Ans 


7 

iv log 3/— 

(iv) Bi 
: 7 
Solution: log 3} 
15 


= = (1og7-1og15) 


1 1 
=—log7—--log15 Ans 
3 7 3 7 
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Express 


logx—2log.x+3log(x+1)—log(x” —l)as 


a single logarithm. 
Solution: 


log x — 2 log x +3 log (x4 


-1)-log(x? -1) 


= log x—log x’ + log (x 


= log a 
x 
= log 


= log 
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Y.5 write the following in the form 


of a single logarithm. 


(i) log21+log5 
Solution: log21+log5 
=log(21x5) Ans 


(ii) log 25—2log3 
Solution: log 25—2log3 
= log 25—2log3 
= log 25—log 3° 


= log Ans 


(iii) 2logx—3logy 
Solution: 2log x—3log y 
=2logx—3logy 
=logx’-logy’ 


2 
7 log Ans 


(iv) log5+log6—log2 
Solution: log5 +log6—log2 
=log5+log6—log2 
=log (5x 6)-log 2 


= log>~* Ans 


Q.4 Calculate the following. 


(i) log, 2x log, 81 
Solution: log, 2x log, 81 


Jog? log81 
log 3 logZ 


_ log81 
log3 


(ii) log,x log, 25 
Solution: log, log, 25 


_ log3 log 2s 
. log 5 logS 


_ log 25 
log5 


_ log s 


log5 
2logs 
logs 


=2 Ans 


Q.5 If log 2 =0.3010, log3 =0.4771 
and log5=0.6990, then find the 
values of the following. 


(i) log 32 
=log2’ 
‘: using 3” law of logarithm 
=S5log2 
By putting the value of log 2 
= 5(0.3010) 
=1.5050 Ans 


(ii) log 24 
Solution: log 24 
= log (2° x 3) 
=log 2° +log3 
=3log2+log3 
By putting the value of log2 and log3 
= 3(0.3010)+ 0.4771 


= 0.9030+ 0.4771 
= 1.3801 Ans 


1 
iii log ,/3— 
(iii) g,| ; 
‘ 1 
Solution: log /35 


1 


a(t) 
: 3 
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=—lo 
3 


i 2x5 | 
2 


= = (log2-+logs —log3) 
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By putting the values of log2,log3 and 


log5 
= = (0.3010-+0.69900-0.4771) 
1 
=—(1-0.4771) 
2 
] 
= — (0.5229) 
2 
= 0.26145 Ans 
8 
iv log — 
(iv) oes 


Solution: log 
3 
= log — 
‘ 3 
=log 2° —log3 
=3log2—log3 


By putting the values of log2 and log3 


= 3(0.3010)-0.4771 
= 0.9030- 0.4771 


= 0.4259 Ans 


(v) log 30 
Solution: log 30 
=log (5x 2x3) 


using first law of logarithm 
=log5+log2+log3 


By putting the values of log 2,log3 log5 
= (0.6990) + (0.3010) + (0.4771) 


=1.4771 Ans 


Last Updated: September 2020 
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[WEBSITE: WWW.FREEILM.COM] 


[EMAIL: FREEILM786@GMAIL .COM] 


[PAGE: 3 OF 3] 


[NOTES: 9TH MATHEMATICS - UNIT 3 - EXERCISE 3.4 SOLUTION] 


Ce pea yg.» REEILM.COM] 


Exercise 3.4 


Q.1 Use log tables to find the value of 


(i) 0.8176 x 13.64 
Solution: 0.8176 x 13.64 
Suppose 
x =0.8176x13.64 
Taking log on both sides 
log x = log (0.8176 x 13.64) 
According to first law of logarithm 
log x = log 0.8176+ log 13.64 

=1.9125+11348 

log x =—1+ 0.9125+1.1348 
log x =1.0473 
To find antilog 
x =antilog 1.0473 
Ch =1 
x=1.115 
Reference point 
x=11.15Ans 


(ii) (789.5): 
Solution: (789.5): 


Let x = (789.5)5 

Taking log on both sides 
logx = log (789.5)s 
According to third law 


logx= slog (789.5) 


logx= = (2.8974) 


_ 2.8974 
8 
log x =0.3622 


To find antilog 
x = antilog 0.3622 
Characteristics = 0 
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x= 2,302 
Reference point 
x =2.302 Ans 


ad 0.678 x9.01 

(iii) 3=———_—_ 
0.0234 

0.678 x9.01 
0.0234 


Solution: 


Suppose 
ee 0.678 x9.01 
0.0234 

Taking log on both sides 
0.678x9.01 

0.0234 
According to 1“ and 2" law of log 
log x = log 0.678 + log9.01—log 0.0234 
log x = 1.8312 + 0.9547 — 2.3692 
=—1+0.8312+0.9547 —(-2+ 0.3692) 
=2.4167 
To find antilog 
xX =antilog 2.4167 
Characteristics = 2 
x=2.610 
x = 261.0 Ans 


log x = log 


(iv) 2.709 x ¥1.239 
Solution: </2.709 x ¥/1.239 


(2.709); x (1.239)7 
Suppose: 
1 1 
x =(2.709)5 x(1.239)7 
Taking log on both side 
log x = log (2.709); x(I 239)) 


According to law of logarithm 


1 1 
log x = log (2.709)5 + log (1.239)7 
According to third law of logarithm 


logx= log(2.709) + log (1 239) 
1 1 
logx= 5 0g(2.709) + zlos(l 239) 
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— 19 43084 10.0031 (vi) [0.7214 20.37 
5 7 60.8 
aude aulzel : 0.7214 x 20.37 
5 7 Solution: 3 wae a 
0.0866 + 0.0133 eae 
= 0.0999 0.7214 x 20.37 ]3 
To find antilog Let x= ec 
x =antilog 0.999 ema ie eth 
Charactenstieg =0 Taking log on both sides 
1 
es 0.7214 x 20.37 )3 
Reference point log x = log ee 
x =1.259 Ans 4 , 
3™ of logarithm 
1, | 0.7214x 20.37 | 
log x = —log} ——————_ 
3 "| 6608 | 
jeivaede According to first and 2"4 law 
. x . 1 
ON -aocreinas log.x = ~[log0.7214 +log37 —10g60.8] 
. 1.23x 0.6975 
Solution; —— 
0.0075 x 1278 Ir. : 
Suppose logx => 18582 +1.3089 —1.7839 
p= 1:230.6975 1 
0.0075x1278 5-1 + 0.8582 + 1.3089 -1.7839] 
low x= log £:23% 0.6975 1 
Se 0 0075x1278 =; (0.6168) 
= log (1.23 x 0.6975) — log (0.0075 x 1278) ~ 0.2056 
= log 1.23 + log 0.6975 —(log 0.0075 +1log 1278) log x is in negative, so 
log x =-1+1—0.2056 
=log1.23+ log 0.6975 —log 0.0075 —log 1278 =—l+ 79144 
=1.7944 
= 0.0899 + 1.8435 —3.8751—3.1065 To find antilog 
= 0.8999 +(—1+0.8435) —(-3 +. 0.8751) +3.1065 x = antilog 1.7944 
= —1.0482 Ch= 1 
log x =—2+2-1.0482 speed . 
_—NL eference point 
eee 0.6229 Ans 
log x = 2.9518 
To find antilog 
x =antilog 2.9518 
Ch=2 
x =8950 (vii) 83x 2/92 
ut . 
= 0.08950 Ans ‘ 127 x 4/246 
83 x 3/92 
Solution: 83x92 _ 
127 x 3/246 
@ 83% 3/92 
uppose: ESET ee 
2 127 x 3/246 
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1 
83% (92); | 
127 x (246)5 
Taking on both side 
83 x (92): 
og x = log —————_- 
127 x (246)5 
According to 1“ and 24 law of log 


log x = log83 +10g(92)3 —log127— log(246): 


According to third law of log 
log x = log83+ slo 92 —log 27 - log 246 


log x = (1.9191) +(1,9638) - (2.1038) 


-=(2.3909) 


= 1.9191 + 0.65460 — 2.1038 — 0.47818 
=1.9191+0.6546—2.1038— 0.47818 
=—0,.0083 

logx is in negative, so 

log x =—1+1—0.0083 

=—1+0.9917 


= 1.9917 

To find antilog 
x= antilog 1.9917 
Ch= 1 

X=9811 
Reference point 

x = 0.9811 Ans 


(438) 0.056 


(viii) (388) ; 


(438)° J0.056 
(388) 


(438) J0.056 


(388): 


Solution: 


Suppose: x = 


_ (438) (0.056)2 
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(438) (0.056) 
(388). 
Taking log on both side 


(438) (0.056) 
(388). 
According to 1 and 2"? law 


log x = log (438) +1og (0.056)? —log (388) 


logx =log 


According to third law 
logx = 3log (438) +5 loa(0.056) —4log (38) 


log x = 3(2.6415) + (27482) —4(2.5888) 


= 7.9245 + 5(2 + 0.7482) —10.3552 


= 7.9245 +5 (1.2518) —10.3552 


= 7.9245 — 0.6259 —10.3552 

= —3.0566 

log is in negative, so 

log x =—4+4-3.0566 
=-4+0.9434 

To find antilog 

x =antilog 4.9434 

Ch= 4 

x = 8778 

Reference point 

= 0.0008778 Ans 


Q.2. A gas is expanding according to 
the law pv"= C . 
Find C when p = 80, v = 3.1 and 
n=-, 
4 
Solution: Given that pv”= C 
Taking log on both sides 
Log (pv")= log C 
Log P+log v"= log C 
Log C =log Ptlog v” 
Log C =log Pt+n log v 


: 5 
Putting P=80, v=3.1 and n= ri 
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5 Log A=log 27 +2 log r 
Log C = log ty log 3.1 a e 


22 
5 Putting a and r =15 
=1.9031+7 (0.4914) 


=1.9031+0.6143 


22 
Log A=log sae log 15 


Log C=2.5174 =log 22-log 7+2 log 15 
Taking antilog both sides =1.3424-0.8451+2(1.1761) 
C=Antilog (2.5174) =0.4973+2.3522 

C=329.2 Ans: Log A=2.8495 


Taking antilog on both sides 
A=antilog 2.8495 


A=707.1 Ans 
Q.3 The formula p= 90 (5) applies 
to the demand of a_ product, 
where q is the number of units LS 
and p is the price of one unit. Q.5 If es h, find V, when 
How many units’ will be oD) 
demanded if the price is Rs m=—,r=2.5and h=4.2. 
18.00? i 
=a : 1 
Solution: Given that p =90(5)1 Solution: Given that V = gan 
Taking log on both sides Taking log on both sides 


-4q 
Log p =og{90(5)" | Logi’ =log=arh 


“q 
Log p =\og90+log5'° age +log ar°h 
3 


ae =log 1-log 3+ log zr’ + logh 
Log P =log 90-10 log 5 = 0-0.4771+ log z+log r°+logh 
q 22 
10 =- + —+ + 
Rae 18 lox 00-10" logs 0.4771+ log 5 2 logr+logh 
(P =18) 
gq [p= Zr=2s andh=42) 
1.2553=1.9542- 10 x 0.6990 =~0.4771 +log22—log7+2log2.5+log4.2 
q 
1.2553-1.9542 =- 10x 0. 6990 =—0.4771+1.3424—-0.8450+4 2 x0.3979+ 0.6232 
-0.6989 x 10 =- q x 0.6990 =—0.4771+1.3424—0.8450 + 0.7959 + 0.6232 
-6.989=-q x 0.6996 Log V=1.4394 
6.989=q x 0.6996 Taking antilog on both sides 
6.989 V=antilog 1.4394 


q =10 approximately 
Hence 10 units will be demanded 


Q.4 If A=zr’, find A, whenz = 22 [Last Updated: September 2020 
: 7 
andr=15. Report any mistake at freeilm786@gmail.com 
Solution: Given that A= zr? 
Taking log on both sides 


Log A=log zr’? 
Log A=log z +og r° 
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Exercise 1.4 


@1. Which of the following product of matrices is conformable for 
multiplication? 


hE) 8 tks 
» Ee)  » fabey 


Solution: 
Two matrices are conformable for multiplication if the numbers of 


columns of first matrix are equal to number of rows of second mathx. 


$o, according to this definition: 


{i) is conformable for multiplication (because the first matrix has two 


columns and second matrix has same number of rows). 


{ii} is conformable for multiplication (because the first matrix has two 


columns and second matrix has same number of rows). 


{iii} is not conformable for multiplication (because the first matrix has just 


one column and second matrix has two rows). 


{iv) is conformable for multiplication (because the first matrix has just two 


columns and second matrix has the same number of rows}. 
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{¥) is conformable for multiplication (because the first matrix has three 


columns and second matrix has same number of rows). 


ame[ th elf 


find (1} AB (ii) BA (If possible) 
Solution: 


(i) AB 


fohE 
3x6+0x5 
7 ree 


= [el 
fl 


So, AB = | 


(iil) BA 
BA is not possible {because number of columns of B is 


Not equal to number of rows of A} 


Q3. ‘Find the following products 


5 


® f a4 4] a a * 


ClassNotes, Inc. © 2020 2 


www.classnotes. xyz Mathematics 


(ii) [3 of (iv) [6 “0 
ofa] valy 
Solution: 
a (fi a4] 

[1x4+2x0] 

[4+] 

[4] 


so, [I ai = [4] 


© aly 
[e54+2«(-4)] 
[5-8] 
3 


so. [ll al ° = [53] 


qi) = [-3 of 
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So, 


{iv) 


So, 


{v) 


ClassNotes, Inc. © 2020 


| (-3)x4+0x0] 
[12] 
[3 olf) -[-1] 


«af 


[6x4+0x0] 


[2440] 


[24] 


(6-0 |= Pa 


—3x44+0x0 —3x5+0x( (—4} 
6x4+(- 1)x0 6x5+(- 1}x{-4) 


Ix4+2x0 — 1x5+2x(-4) | 


4+0 5+(-8) 
-12+0 -15+0 
2440 3044 


-12 2 
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Exercise 1.5 


@1. ‘Find the determinant of the following mattices. 


-1 1 1 3 
(i) asl | {ii) o| 


_[3 2 3/32 
(ill) c=}; {iv) D k | 


Solution: 
-1 1 
i A= 
@ | 4 
Determinant of matrix Ais calculated as: 
-} 1 
|A| =detA= = {-1}x0-2x] 
2 0 


|A| =0-2=-2 


Determinant of matrix Bis calculated as: 
|B| = det B= a = 1x{[-2)-3x2 
2-2 


|B] =-2-6=-8 


ce 
fii) C= 3 | 


Determinant of matrix C is calculated as: 
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Ic| = det c=) \- 3x2-2x3 


Ic] =6-6=0 


ca 
{iv) =| , 


Determinant of matrix D is caicvulated as: 


ID =detD =| ‘l- 3x4-2x1 


|p] =12-2=10 


Q2. Find which of the following matrices are singular 


or non-singular? 


_|3 6 _[4 1 
{i) A= ; i {ii} B= 3 | 
7 -9 5 -10 
fii) C= i ‘ | (iv) D= E | 
Solution: 


A matric is said to be singular if its determinant is equal to zero. i.e., |A|=0 


[26 
0 aff 


Determinant of matrix Ais calculated as: 


|A| = det A=[> | =3x4-2x6 
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|A| =12-12=0 


As, determinant of A is equal to zero so, A is a singular matrix. 


4 1 
(ii) ae | 


Determinant of matrix B is calculated as: 
4 | 

p| =derB= | |- 4x2-1x3 
3 2 


IB] =8-3=5%0 


As, determinant of B is not equal to zero so, B is a not a singular matrix. 


7 9 
(iii) c=|? :| 


Determinant of matrix C is calculated as: 
lc] =detc= ; at 7x5-3x (-9) 


IC] =35+27=462+4 0 


As, determinant of C is not equal to zero so, C is a not a singular matrix. 


5 -10 
(iv) =| * a 


Determinant of matrix D is calculated as: 


pi =detp={ > = 5x4-¢-10)x 6-2) 
| 
ID] = 20-20=0 
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Exercise 1.6 


@1. Use matrices, if possible, to solve the following systems of linear 
equations by: 


(i} the matrix Inversion method 


(l} the Cramer's rule 


(i) 2x-2y=4 (ii) 2xty=3 
3x + 2y=6 6x + Sy =1 
(iii) 4x+2y=8 {iv) 3x-2y=-é 
3x-y=-1 §x -— 2y = -10 
{v) 3x-2y=4 (vi) 4x+y=?7 
-4x + dy =7 -3x-y =-5 
(vil) 2x-2y=4 {vill} 3x-4y=4 
-5x — 2y = -10 x+2y=8 


{i) Solution by Matrix Inversion Method: 


{i) 2x-2y=4 
3x+2y=6 


Ball) te 


2 -2 
The coefficient matrix M = ; | is non-singular because 


2 
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X=2 5 
{ii) 2x+y=3 
6x + Sy =1 
Step 1 


Step 2 


2 1 
The coefficient matrix M = | | is non-singular because 


4 
— Adi M 
a” b 


a 2 2414 
10}-3 2]\6 
1 
10) -3x4+2x6 


vl 
ler 
| 


1 | 20 
10| 0 


sew 


H 


n 


det M = ; ° 2x5-1x6 = 10-6=4z0 
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Step 3 


le of 


b) = at | 


© Wah 


1 


alts 


Leia 


(iii) 4x+2y=8 
3x- y=-1 
Step 1 


Step 2 


4 2 
The coefficient matrix M = b | is non-singular because 


—] 


4 2 
det M = ; - 4x(-1)-2x3 = -4-6=- 10290 


Step 3 
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1) 5x3+(-1)x1 
4| -6x34+2x1 
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Review Exercise 


@1. Select the conect answer in each of the following. 


(i) The order of matrix [2 1] Is ............ 


(a) 2-by-1 (b) = 1-by-2 

(c) =1-by-1 (d) 2-by-2 
{ii) ia H| Is called ............ matrix. 

(a) zero (b) unit 

(b) scalar {d) singular 


(iii) Whichis order of square matrix............ 


(a) 2-by-2 {b) = 1-by-2 

(c) 2-by-1 {d) 3-by-2 
2 1 
{iv) Order of transpose of |}d 1 
ae 

(a) 3-by-2 (b) 2-by-3 

(c) 1-by-3 {d) 3-by-1 


4 
{¥)  Adjolnt of k 4| HE ivescundecve 
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{vi) Product of [x 5 | Is 


(a) [2x+y] 


c) [2x = y] 


2 6 
(vil) It i : 


(a) 9 


(viii) Wx4{ 9 HH 
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_ft o 
01 


(b) 


(d) 


(b) 
(d) 


= 0, then xis equal to...a = ............ 


(b) 
(d) 


{lila 


(vii) a 


[x-2y] 


[x+2y] 


| then X Is equal fo............ 


(b) 
(d) | 


Mathematics 


(iv) b 


(viii) d 
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Q2. Complete the following: 


0 0 
{i) | is called ............ matrix. 
0 0 
1 O|. . 
{ii) F 1 is called ............ matrix. 


1 -2 
(iii) Additive inverse of I | BS Vciernosts 


{iv) = In matrix multiplication, in general, AB ............ BA. 


{¥) Matrix A +B may be found if order of A and Bis ............ 


(vi) Amioatrixis called .......... matrix if number of rows and columns are 
equol. 
Answers: 
i) Null ii) Unit = 
(i) Nu (ii) Uni cn] 4 
0 1 
(iv) + (v} Same (vi) Square 


Q3. It i : | = ies | then find a and b. 
6 #&-1 6 2 
Solution: 
By comparing the corresponding elements, we get 
a+3=-3 
a=-3-3=-6 


a=-6 Answer 


and b-l=2 
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